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ABSTRACT 

This module (part of a series of 24 modules) is on. 
-alternative instructional, strategies and school resources to be used 
to provide learning experienced adaptive to the needs and 
characteristics of individual students. The genesis of these 
materials is in the 10 -.clusters of capabilities, " outlined in the 
paper, "A Common Body of Practice for Teachers: The Challenge of 
Public Law 94-142 to Teacher . Educat ion . " These clusters form the 
proposed core of professional knowledge needed by teachers in the 
future. The module is to be used by teacher educators to reexamine 
and enhance- their Current practice in preparing classroom teachers to 
work competently and* comfortably with children who have a wide range 
of individual needs. The module includes objectives, sqaXes for 
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' Extending * the Challenge : ftorking^ Toward 

* f .',.»■ 

a Common Body of Practice for Teachers ** 

. . - t ■ 

Concerned educators have -always wrestled with Issues of excellence 
and professional developments It is argued, In the paper "A Common Body 
of Practice for Teachers: The Challenge of Public Law 94-142 to Teacher 
Kducat ion, M * that the E<kjcation for All Handicapped Children Act of 1975 
provides the necessary impetus for a concerted reexamination of teacher 
education* Further, it is argued, that this reexamination should enhance 
"the process of establishing a body of knowledge common to the members of* 
the teaching profession. Ther ^paper continues, then, by outlining 
clusters of capabifities that miy be included in thfe ^ qotmnon body of 
knowledge. These . clusters ok capabilities provide the basis for the 
following materials. \ 

The nvaterials are oriented toward assessment and development. 
FirsX, the various components, rating scales, self -assessments , sets of 
objectives, and respective rationale and knowledge bases are designed to 
enable teacher educators to assess current practice relative to the 
knowledge, skills, and commitments outlined in the aforementioned paper. 
The assessment is conducted not necessarily to determine the worthiness 
of a program or practice, but rather to reexamine current practice in 
order to articulate essential common elements of/teacher education. In 
effect then, the "challenge" paper and the ensuing materials incite 

0 t 

further discussion regarding a common body of practice for teachers. 



*Pub! isfied by the American Assoc iat ion of Colleges for Teacher 
Education, Washington, d/c., 1*980 ($S # 50). 



Second and closely aligned to assessment Is the developmental 
perspectii*? offered by these materials. The assessment process al lows 
the 4 user to view current practice on a developmental continuum. 
Therefore, >desired or moce appropriate' practice is readily identifiable. 
On another; perhaps more important dimension, the "challenge" paper and 
these materials* focus discussion on pre~service teacher education. In^ 
making decisions regarding a common body of practice it is essential 
that specific knowledge, skill and commitment be acquired at the 
pre-service 1'evel. It is also essential fothat other additional specific 
knowledge, skill, and commitment beracquired as? a teacher is inducted 
into the profession - and matuihfs witl/* years of experience. 
Differentiating ampng these levels af professional development— isr 
paramount. These materials can be used in forums in which focused 
discussion will explicate better the necessary elements of pre-service 
teacher education. This explication will therl^ allow more productive 
discourse on the necessary capabilities of* beginning teachers and the 
necessary capabilities of experienced teachefs. 

In brief, this jwork ih an effort MM capitalize on the - creative 
- ♦ 

ferment of the teaching profession in^ striving toward excellence and 

m 

professional development. The work is to be viewed as evolutionary and 
formative. Contributions from our colleagues are heartily welcomed/ , 



This paper presents one module in a series of resource materials 

which are designed for use by teacher educators. The genesis of these 

mater^ls is in the ten "clusters of capabilities, 11 outlined in tiie 

paper, "A Common Body of Practice for Teachers: .The Challenge of Public 

Law 94-142 to Teacher Education," which form* the Vr°P°sed core of 

professional knowledge needed by professional teachers who ; wi 11 practice 

In the world of tomorrow. The resource materials are to be used by 
■ . t m 

teacher educators to. reexamine and enhance their current practice in 
preparing classroom teachers to work competently and comfortably wttrh 
children who have a Wide range tof individual needs. Each module < 
provides further elaboration of a specified "cluster of capabilit ies ,f - 

t 

in this case, provision of classroom instruction that is* adaptive to 
s t udent d i f f er eijceS . 
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y * OVERVIEW OF THE MODULE' 



Providing educftional opportunities and learning experiences - that 

are responsive to the individual needs of students in rfegular classroom 

settings is the major objAtive of the "least restrictive environment" 

mandate of Public *Law 9$-l42. implementation of this mandate is 

# - 

• « 

resulting in an increasingly heterogeneous student populatiQti in regular 



classrooms* As. the range of studerit differences found in regu 



^ classrooms grows, 60 doep the need for teachers to be able to provide 
instruction that effectively accomodates the diverse needs of their 
students. The ^development 6f such teacher expert ise, however , has posed 
a major challenge to educational professionals* in general, and teacher 
edtfcators in- particular. Because adaptive instruction differs ir> 
several fundamental ways from the traditional group-baaed instruction 
whioh mo^t pre-service teachers have known in their own school ing> major' 
changes ar<$ required, in their conceptual perspectives of classroom 
practiced For th$se changes to occur, teacher educators must* be able 
to -provide nop only information on the "how 1 * of adaptive instruction but 
also a basic understanding* of the "why." This module aims to furnish 

facfclty \members' of colleges of education with information to further 

■ ' , ; v ' ' ' 

their students' understanding of the provision of adaptive instruction 

in tegiilar classroom *se-ttings, the theoretical underpinnings of this 

instruct iona;!^ approach, v and the research evidence related to the 

'Impiementatiorv and; effects of adaptive instructive* 

This* taodu^ contai rrs , t*hree major sections. " m Section I — Oblectives, 

* * * * ^ , 

Meeds Assessment; and S^lf ^Assessment — 1 nc 1 ude ^i n f o rma t i on designed to 
help users systematically assess the useful nes^ ; of^jfhls module in 



* f 



meeting their own professional development needs and the needs of their 

• s 



f 
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respective teacher education programs. Specifically, it includes a list 

* 

of the objectives of the module, a description of reasonable objectives 
for the users' teacheV education programs, a rating scjsle designed 'as a 
needs assessment instrument for > determining \£he extent to which the 
content covered in this module is already incorporated in the users' 



teacher education programs, and a self-assessment instrument deigned to ^ 
help the module ftpers evaluate their knowledge and understanding of 

providing adaptive instruction in classroom settings, > 

% - « 

if 

Section II— Provision of Adaptive Instruct ion— comprises the, core ^ 
content; of * the module* Five segments, -each of Which is designed to . 
provide a different perspective on adaptive instruction, present («J a f 
review of relevant theory, research, and practice; (b) a description of 



a conceptual model of program design, implementation, and evaluation; 
(c) an explication of issues related to program evaluation; (d) || 
information on the design of appropriate personnel preparation program^; 
and (e) a discussion of implications for future developments in 
personnel preparation. * , 



Section III — Additional Readings on ^Adaptive Instruction — is 

designed for users who desire* further information. It includes a 

selected bibliography on adaptive instruction and cppies of several 

articles that are considered to be particularly relevant to the topics 

% s 
discussed in. this module. 



m4 It should be pointed out^that because this module aims to provide 

concrete examples of specific technical know-how involved in the 

operationa^izat ilon of adaptive instruction, many examples and supporting 

research welre drawn from a particular adaptive instruction program that 

- t 
0 hks a relatively long history and a data base supporting its utilit£;and 



/ 



practicability. However, It Is important to note, that the use of 

specific examples is not meant to imply . either exclusivity or the 

- ' - '* 

superiority of this particular adaptive instruction program ov^jcf others* 4 
father, it Is hoped that teacher educators and teacher$-in-training* ckn 
use th£ examples cited here as a springboard ijpr discussing and 
generating approaches and strategies for providing adaptive instruction 

beyond those described in this module* Other related modules in tfhi« 

, ' x t * V 

neries, for example, also have much to .offer in providing specific 
information on adaptive Instruction and should be considered components 
of any comprehensive program for training pre-service teacher*. The 
following is a list of the related modules. * ' ** 



Cuirrlculum-Based Assessment And Evaluation Procedures 

Individualized Teaching:. Writing Individualized 
Education Programs 

» t * 

Classrqom Strategies for Accommodating Exceptional 
Learners * ^ '>''.' 
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' SECTION I 

OBJECTIVES, NEEDS ASSESSMENT, AND SELF-ASSESSMENT 



Objectives t 

... . . • ' • * 

Upon completion of this module, you wl 11 be prepared to do the 
following; . 

i 

I. Provide a working definition of adaptive 'instruction ancf 
describe the unique features of a number of widely used extant 
adaptive instruction programs and practices* 

2* Discuss the implications of adaptive Instruction for effective 
mainstream lag of exceptional students* 

'if 

3* Identify and describe the major components of a conceptual 
model of adaptive Instruction* 

4* Identify and describe program design' features, or dimensions, 
which are considered critical for the Effective implementation 
of* adaptive instruction In school settings* 

5. Assess the practicality and validity of using a data~based 
approach to tailor personnel development programs to . the 
training needs of individual* In-service and pre-servtce 
teaphers* 

6. Discuss the d^ign and measurement issues * related to 

documentation and evaluation of the implementation and effects 

* » ■ ' #? - ■ ' 
of adaptive instruction* v 



Identify and discuss teacher -extort ise required for effective 
implementation of adaptive Instruction* - 

Identify and discus? the organizational and management r supports 

■ ■ ) ' - ~ ' ' : «' ' 

necessary for effective itaplementatipn of adaptive instruction* 



Reasonable Objectives for Teacher Education 

-in- training nead working knowledge and practical* skills in: 
understanding and appreciating the need for providing instrtic- 
tion that is adaptive to student differences ' 
providlAg^adaptive instruction in class roc® settings, includ-r 
ing 1 f • 

m. 

a. implementing the critical program dimensions of adaptive 

* m * 

instruction, and ^* 

b. using degree of implementation assessment procedures . 
for self -assessment and monitoring of program implement a- 
tion. 
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t % Hhtiag Scale for the Teacher Preparation Program 

Check the atiatefeent that beat describes the adequacy of coverage fn 
your present teacher education program on the topic % Of adaptive 
Instruction. V, 

t \. -Teachefrs-ih-t raining are aware of the^ conceptual * and 

Implementation issues related to the general topic of 
* individual differences *and .the need to accomodate those 
differences f but no systems approaches are introduced* 



J 
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2* Teachera~in~t raining are w^jil-versed in the need for' attending 
to individual differences in students $nd the design of school 4 

J 

learning environments that are responsive to thcfee differences • 1 

* but . little or yo • practical direction is given to systematic 

^ ^ * 

provision of adaptive instruction in classrooa settings* 

0 t 

V • . 

3. Teachers-iri-training are- familiar with the- extant programs of 

adapt lve i nst ruct ion 9 but have nei ther observed nor had 

* 

practices experience in classrooms using adaptive instruction. 

* w ■ t 4 *, 

■ * 

4. Teachets-lp-training have systematic training in implementing 
critical dimensions of adaptive ihstruction and have Observed, 
and/or had practlcum experience in the operation of adaptive 
instruction programs | ^ ^ 

. # / 

5* Teachers-in-training ha^e working knowledge about one or more 
m 

extant programs of adaptive Instruction and have? demonstrated 
skills in teaching within such a system as part of .their 
practlcums** .*> 

. 14 
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♦ • S^lt-Assessment * • # 

. M l I I * 

v ■ * ' 

The following items are intended, to assess your ondetstatiding of 

adaptive instruction. - ftespoqd to short-answer items 1-9 on a separate 

* *" ■• * ^ , 

sheet of paper. # * / r 



1. Define '.'adaptive instruction." 



2. Briefly describe unique features of .two extant programs -of... 
adaptive instruction that have been widely implemented i,n 
school settings. f 

3. Discuss major implications of the provision m ^fcf adaptive 
instruction for effective implementation of Public Law 94-142. 



4. Describe program design features that are critical for 
effective malnst reaming of exceptional students in regular 
classrooms. . " 

5. Identify and briefly desc**^ the major components of a 

1 - t 

conde^tual model of adaptive instruction. 



6* Discuss the 



a # 
design and research supports for program dimensions 

! * 

that have been identified as critical for supporting ^effective 

- \ 

^ implementation of adaptive instruction at the classroom level. 

7.- Discuss the implications of recent technological advances and 
policy mandates for pre-service training programs. 
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8. Define interactive Instructional derision making and discuss 
' . . ...... . I 

its implications for designing and implementing adaptive v 

* '• • ; 

' instruction programs* , 

9* Discuss the theoretical and pedagogic*! rationales for using a 
data-based approach to training. * * 

' ' ; ' • ■ '• ' • ■ 

• J * * • . • ■ . 

r 

In front of the next eight items, place a. H T? if you think the 

* 

statement Is true, or an "F" If you think the 'statement 1* false. 
10. Adaptive instruction is synonymous with open education. 
11- Group-based direct instruction is nof£ generally considered an 



alternative strategy for adaptive instruction programs. 



12. Pre-service and in-service personnel preparation should be 



be adaptive to the needs * snd t Aents of 
' ■ v 

individua ls^in~t ralniqf . . J 



^dfe^lgned to 



13, Data on degree of program Implementation are most useful for 

training- purposes and should .not be used for program evaluation 

# 

purposes. 



14. Effective teachers &4$e 0 instructional decisions concerning 
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individual students both prior t&& and during the actual 

s 

instructional-learning process. ' 

• 

15, Successful Implementation of adaptive instruction in aulti-age 
grouped or ungraded classrooms is very unlikely because of the 
problems associated with the vide range of individual 
differences represented in such classrooms. 

16 



16, Instructional teasing facilitates flexible and effective use of 
ihstruct lonal resources such as teacher time and talents. 

17 t It, is not advisable to Encourage parents to become/ actively 
Involved w$th their 'child's learning because their involvement 
may interfere with whrft teachers are doing in the classroom. * 



./ The; following numbered, Items are descriptions ctf * cr^t^ca|. prbg^am 
dimensions of adaptive instruction* Match each dimension with c^he 
appropriate program design feature in the right -hand column by placing 
the appropriate letter in the parentheses* 



18* 



Learning materials related ■„ 
to each objective included 
In the learning sequence of 
the various curricula are 
developed and updated. ( ) 



Q> Iptfgrgtpd, 

diagnostic-prescript ive 
process* 



1^9, Students 7 progress thfough 
each curricular area and 



their completed prescriptive 
tasks are recorded daily* ( ) 

2O 0 All students are assessed 

i ■ 

when they enter a new unit 
\>f instruction An the curricular 
hierarchy and when they begin 
or complete a new curricular 
objective* ( ) 



b* Systematic provision 
of a wide range of 
instructional-learning 

options* 

* 

c* Instructional- 
learning management 
system* 



10 . 



21* Each student has his or her own 
assignment* Included In thrf 
K* .1 alignment is explicit Information 

regarding the learning tasks < 
(e*g., rtumber of tasks or 
^workbook pages to be completed , 
* titles of reference books to be 
read)* ( . * ) 

i 

*■ 22* Teachers evaluate student learning 
on an ongoing basis to identify 
learnings difficulties before 

23. Teachers nove about in all a real 



ea^ 
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of the classroom, responding to t 

student requests or initiating 

I -\ 
contacts with students fcjr a 

variety ojf .instruct ion&l and management 

• ,"■'*.. * 

purposes* ( * ) 

* * 
24* New tasks and reViei^lessjjns are 

presented in small groups, individually, 
♦ 

and/or for the whole class* A variety 
of techniques that have been shown 

• - 

to be effective are identified for 
. i use according to subject content 
ahd student differences. ( ) 

18 
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25. Teachers use a variety of techniques 
to help students take^on increased 
V-responsibility for their learning 
and behaviors. ( ) 



^Circle the best response(s) listed under each statement. 



26. .An adaptive Instruction program Is one which: 

a. is synonymous with the open education approach. 

b. is the direct opposite of the group-abased direct* 
instruction approach. 

c. provides ^alternative instruction to meet the diverse 
learning needs of individual students. 

Am pfcces Instruction according to the majority of ability 
levels of individual students in a group. * 

27, When an adaptive instruction approach is effectively 
implemented, it is expected that: 

a. each student will differ In hi> or her placements and rate 
of progress through the curriculum. 

b. most students will make similar gains as they progress 
through the curriculum. 

c. all students experiencing difficolty will be placed in 
special resource rooms. 

d. each student will be more precisely labeled according to 
his or her learning disability. 

■•■ - ,1 
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28. A major objective of adaptive instruct ion is ta develop e.ich 
students competence in academic, social, and self-managpra*nt 
ski llgyi Consequently, a program design focus is to enable 
students to: . ] t 

a. work independently in individual settings, 

b. work collaboratively in group settings. 

Cm assume increasing responsibility for their own learning, and 

behaviors* 
d. all of the above. 



29. When an adaptive instruct ion j program is adopted, classroom 
processes are likely to loffivery different from those observed 
in conventional classrooms 1 For example t "^J^ a<&ye|ive 
instruction classrooms: 

a. students cai^ be observed working at many- different tasks at 

different levels* 
b* students can be observed working In groups and 

individually. 

i>c. the teacher's desk is centrally located and students are 
expe v cted to approach the teacher for instruction and 
feedback* 

': J 

d* the teacher moves around the room, diagnosing, instructing, 

f 

monitoring, and evaluating students* 
e. students are expected to take responsibility for their own 
learning * -and complete all tasks within a Specified time 
limits 

f * it is the teacher's responsibility to assign all students' 

tasks and to specify the time limit for completion of the 
• t$sks . ■ • ■ 

er|c , ' ^0 
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* 

it is expected that the teacher will spend Increased 
amounts of time instructing, and less* time managing 
students. * 

it is expected that all behavioral problems will be handled 
by an aide, allowing the teacher increased amounts of 
instructional time. 

students 7 independent movement around the classroom is 
« 

regulated by an explicit management system. 
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Answer Key 



1, Define "adaptive instruction/* 

• <* 

Adaptive instruction is an educational approach 
aimed «t accomodating £he individual differences of 
each student* ' Toward this end, adaptive instruction 
utilizes a variety of instructional methods and provides 
learning experiences that are responsive to the 
individual characteristics and learning needs of * 
students, as well as explicit. interventions that 
increase students ' competence and enhance their 
capability to profit from aval lSible educational 
alternatives. 

2. Briefly describe unique -features of two extant programs of adaptive 
* instruction that have been widely implemented in school settings ♦ 

1. Discuss major Implications of the provision of adaptive instruction 
for effective Implementation of Public Law 94-142. 

4 

i 

One of the effects of tubll'c Law 94-142 has been 

decreased enrollments in segregated special education 

facilities which, in turn, have resulted In an increased 

need to expand the -capacity of regular classrooms and 

> 

* related support systems to accommodate exceptional 

student^* Thus, educational systems that adapt 
instruct loft to the increasingly diverse needs of 

students mainstream ed in regular classes must be 

« - 

established* 
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4* Describe program design features that^afe critical for effective 
mainst reaming of* exceptional students in regular classrooms* 



— A comprehensive individualized instructional system 

i . 4 

that adapts to the needs of individual students*" 

— A bui It-in support system that facilitates 

♦ 

implementation of the instructional program through the 
involvement Of school administrative , and instructional 
support personnel r hfealth professionals* and Families* % 

— Use of a "full-time" rather than a "shared-tlae" 
approach to providing for the special education, needs of 

• • regular and exceptional students* * . 

5. Idei|t^fy and briefly describe the major components of a conceptual* 

s ■ • *, ■ ~ ■ 0 

s 

model of adaptive Instruction* 



Program design which begins with the identification 
of instructional goals and description of student 
characteristics* This information constitutes basic 
input in the design of those program dimensions that are 
critical for the ongoing provision of adaptive 
instruction in classroom settings as well as thdse 
dimensions -related to the provision of classroom-level 

and school-7district~level supfjorts for program 

* ■ 

implementat ion* 



23 



,16 

Program Implement at Ion which provides the 
systematic framework ffrr analyzing the implementation 
needs for the operationalization of adaptive instruction 
in a specific school setting* Decision making regarding 
the adoption and operation of a given adaptive 
instruction ■ program f as wel^ as continuing improvement 
, and Qi^inement of program Implementation, is facilitated^ 
*by information on the program's operation and the degree 
to which its major features are implemented* 
Information on program implementation is critical in 
assessing program efficacy and for linking program 
effects and key program features* * 

Program evaluation which provides the data base for 

i 

analysis and documentation of both the process and 

i 

i 

product outcomes of adaptive instruction* /Program 
outcomes ar# evaluated in relation to the extent to 
which the degree of implementation results in specific 
desirable classroom processes and, subsequently, the 
achievement of social and academic competence by 
students* The resulting datya base is used for program 
re f inemen t , program e valua t io'n , and pol icy making 
purposes* 



6. Discuss the design and research supports for program dimensions that 
have been identffied as critical for supporting effective implementation 
of adaptive instruction at the classroom level* m M 

■24 
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Arranging Space and Facilities fosters students' 
Independence and responsibility for managing their own 
learning behaviors by arranging furniture and equipment 
to facilitate easy movement; organizing f learning 
materials and storage and display areas to permit 

independent selection and replacement of materials by 

i , * ' 

students; and explicitly controlling for the number of 

' •* *•„ * 

students in each activity arfea as well as the .movement 
between activity areas* 

■ • 

Establishing and Communicating R ules a nd Procedures 

fosters students ' independence in. managing their 

learning environment and. activities by clearly defining 

rules, and procedures governing use and maintenance of 

Ihstrpct lpf\al materials f scheduling of ^activities, work 
« 

completion* and independent movement about the room. 

Managing Afrtes provides,* the opportunity for 
teachers and thelrjlhlea- *xo discuss the performance, 
behavior, and achievement of individual students and to 
design instructional plans and specify assignments In 
accordance with each student's needs* 

Developing Student Self-Responsibility for planning 

and managing their own learning and behaviors is 

accomplished by teaching students to locate and return 

ail materials needed to carry out tasks, to focus on 

learning tasks or constructive peer interactions while 
«• 

awaiting teacher assistance, to make activity choices 
s 

and scheduling decisions, and to monitor and evaluate 
their own progress* 



* 4 I "t • 

7. Discuss the implications of recent technological advances and poli< 
mandates for. pre-service training programs. 

* 

v ? »■ f r . 



TVo recent develop<*ents . have . implications for 
pre-service training programs. These developments are 
policy mandates determining current school improvement 
needs and the technological advances an A 'expanding 

knowledge base' oh the theories of- learning ahd 

*> * 

instruction and - improved educational practices* As a 
result of these contextual and substantive developments, 
significant changes are occurring In the expectations 
and role definitions of educational professionals and in 
the availability and scope of personnel preparation and 
continuing professional development programs* 



Policy Mandates * * 



Public sentiment* economic realities* and recent 

» ■ 

Federal and state .legislation have created mandates t for 
i 

school change. Schools* 4n response to these 
challenges, have been faced with the charge of, 
identifying #nd implementing innovative programs aimed 
at better serving the diverse learning needs. of children 
and young adults of all races, language groups, social 
classes. and educational characteristics* However* 
educational improvement require^^more than just the 
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availability of workable and effective prognura.- too 
often, those responsible for operational! sing 
innovations encounter ,great difficulty in the adoption 
* and implementation of , valuable ideas , programs, and 

• " i 

products because of inadequate training* Moreover* the' 

. ; • ■ * . . ; 

-increased pressure for innovative school improvement 

f * 

* ■» * 

efforts has been accompanied by declining enrollments * 

and dwindling F^ter*! auhaldlaa^ The rasul t typically 

has been ^cutbacks in the hiring of additional staff. 

Thus, greater public demand for improved educational 

services,* combined with reduced staffing resources, has 

^ served to intensify the pressure on school personnel who 

are often criticized quite vocally for the quality of 

• ■ * 

education they provide # 

** » 

School personnel look to those responsible for 

■ , . - * 
personnel preparation in colleges of education to 

develop alternative ways to improve the skills and 

capabilities of in~service and pre-servicfe personnel* 

The "least rest Active environment" mandate of Public 

taw 94-142, for example, challenges schools to implement * 

innovative practices 4 such as mainst reaming* 

Accomplishment of this objective, however, requires the ? 

provision of ongoing professional, training to support 

- the establishment and maintenance of stich*fnnovations# 

Colleges of education, therefore, are pressufifd to 

redirect their training of educational pers^$0k to 

focus on instructional methods that are adaptive to the 

special needs of individual students in regular 
classrooms* j 



ERIC ' 



27 



20 



* 



Technological Advances 

9 

Recent developments In research on effective 
t teaching and cognitive Instructional psychology have 
provided a substantive base for Improving the knowledge 

akillfl *>f anhtH\^ poronntml for Implementing adaptive 

instruction programs • Some of these developments are In 
the areas of cognition and educational productivity and 
instructional decision making and interactive teaching. 

Psychologists' renewed interest In cognition has 

resulted in research related to the understanding of 

human learning and schooling management « One such 

example is the research on cognltlpn and educational 

productivity* Findings oft the limiting factors in most 

human activities, such a* bounded rationality and the 

* scarcity of attention and time, have great implications 

for furthering understanding of teacher*' mastery of a 

complex system of adaptive instruction and the ways to 

promote teaching expertise and productivity* These 

findings have come into play, for example, In the 

planning and implementation of instruction ad well as in 

t 

the Identification of those suhstantive and 
psychological factors that Influence effective 
processing of the wide array of Information Involved in 
adapting Instruction to differences among Individual 
students* Adaptive instruction requires ongoing 
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students. Thus „ it is clear that the lssense cognitive 
complexity teachers face In implementing adaptive 

* f • 

instruction in classroom settings aust be addressed \ in 
pre-service training programs I 



8* Define Interactive instructional decision waking and discuss its 
implications, for designing and implementing adaptive instruction 

4 

programs a f?\ 

Interactive Instructional decision making Is 
ongoing, usually occurs during class time, and is often 
based on the immediate student performance cues -that 



teachers receivp during the instructional-learning 

process* This type of decision making provides a way 

' * - * 

■ ¥ 

for teachers to effectively attend to students' changing 
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processing of Information ori each student's learning 
history, and current performance (student cues) as 

r 

•teachers evaluate. and, make alternative f>lans tb 
facilitate, the student aastery learning 

objectives. Teachers aust make instructional decisions f^s*' 4 J, ; 

based not only on student cues, but also on „ information 
about the availability of alternative strategies and 
materials as well as the nature of the tasks .to be 
learned/ Furthermore, the ways m in which such 
information is put to use in the provision of ^daptiv^ 
Instruction- $lso are influenced by each teacher's 

personal beliefs about education and about the potential ^ 

_«.'.. ... -f ■. 

effectiveness of particular strategies with specific 
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needs. Interactive Instructional decisions involve th 
use of instructional interventions such as .directing or 
redirecting students' attention to-<-a task, providing 
feedback to students, and dete raining the source of 
students' errors and providing explanations and/or 

additional Instruction. ' . ' 

* 

* a * 

9. Discuss the,, theoretical and pedagogical rationales f using 

' i! < 

data-based approach to training. ' 



Teachers learn in different ways and com to their 



bs at different stages of development. A data-ba^ed 
approach to training can be adapted to the Identified 
strengths and weaknesses of individuals rather than 
those of the group at large* The data-based -approach 
also provides a B^tem for self monitoring of program 
v Implementation and * ensuring program maintenance by 
individual staff members a ' 

10. P 20. a ' 

11. F «. , 21. a 

12. T • , 22. a 

13. F 23. c 

14. J , \ 24.. b 

15. P 25. c / ^ 

16. T 26. c 

17. P * ' ■ 27. a « 

18. b 28. d 

19. a ^ 29. a, b, d f e, g, 1 <%> 
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SECTION II ■ 
PROVISION OF ADAPTIVE INSTRUCTION 



Introduction 



Throughout • the history of formal schooling, educators have been 

■ - * 

Interested In the use of alternative Instructional strategies and school 

resources to provide learning experiences that are adaptive to the needs 

and characteristics of individual students* In this country, the decade 

of the 1920 's was marked by Special 'emphasis on individualised 

instruction* The 1925 yearbook of the National Society for the Study of 

Education, entitled Adapting the Schools to I ndividual Differences , 

includes descriptions of several programs of Individually! instruction 

such ds Burk's Individual System, the Winnetka Plan, the Dalton Plan, 

and many others (Washbume, )925)# This early foundation for the theory 

and practice of adaptive instruction provided substantial and' growing 

impetus for the development and study of educational programs and 

instructional technologies that Increase schools' capabilities to 

accommodate diverse student abilities, experiences, Interests, and 

socioeconomic backgrounds « 

■*» * 

Individualised instruction, particularly during the past decade, 

'has come to be associated with school improvement efforts aimed at 

ensuring equal and quality educational opportunities for each and every 

school-aged child and young adult (e.g., Consilio, 1974; Gordon, 1979; 

Reynolds & Wang, 1981; Wang, 1980a). This focus steps, in part, from 

& technical advances in the development of relevant theories and 

demonstrably effective adaptive instruction practices (Gl»ser,J 977; 

Henry, 1962; Snow, 1977; Wang a Lindvall, in preparation; Weirfnerger, 

% 
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1977), as wll as from public, judicial^ and legislative movements 
(Reynolds & Wang, 1981; Wang? 1981a; \Wendel, 1977).. Whatever the 
reason, many school districts attempt to assess individual capabilities 
and utilise tfheir varying curriculaf materials to match instruction, as 
directly as possible, to those capabilities- while there appears to be 
growing receptivity to instructional approaches that are tied to the 
4i|rect assessment of each student's capabilities and the building of 
each student 's competence, -4 ttplesen cation of sue*? practices In schools 
has been scanty. A major stumbling block has been \the lack of training 
support for school personnel as they take on the responsibility of such 
school change efforts. ^ 

The fcoal of this nodule is to contribute to the^ \ information base 
necessary for developing the kind of training supports required to 
effectively Impleaent adaptive instruction. This section of the module 
was developed to accomplish three goals: to summarise the state of the 
art of research and development aimed at provision \ of schooling 
experiences that are .adaptive ,'feo student differences, Co explicate a 
conceptual model of adaptive instruction that provides a f iwaework for 
' developing the knowledge base arid competencies Accessary for effective* 
adaptive classroom instruction/ and to present an alternative approach 
to pre-service and in-service training in the context of currtfett school 
improvement needs and the provision of adaptive instructio^w The 
specific topics covered under each of the three goals are listed Wlow. 



> 



1. To provide an overview of past and current theories, research, 
and practice related to adaptive instruction, 
a; Basic assiimptions of adaptive instruction. ^ 
b. Recent theoretical and technological advances related to 
adaptive instruction/ 
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c. Selected widely used systews for Individualized 
instruction* , 

d. Implications of Public" Law 94-142 as they relate to the 
implementation of adaptive Instruction, 

To provide a conceptual basis for t)**^. development and" 
Implementation of adaptive instruction in clasjsrooa settings, 
a* Rationale and design^ of critical program design 
dimensions required to establish afta maintain 
a system for ^providing adaptive classroom instruction. 

b. Methodological and procedural issues, related to 
evaluation of adaptive instruction* 

c. Illustrations of the kinds of information needed 

to assess the presence and absence of critical program 
design dimensions and desired outcomes. 

To address teacher development needs and to present an 
alternative training approach for the provision of adaptive 
instruction. 

a. * Recent advances in effective schooling research and 

cognitive psychology and how these advances affect 
teacher education programs. 4 

b. An alternative training approach that is 
individually tailored and school-based. 
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i Thear y and Practice of Adaptive Instruction * 

■ • * 

4 

Some Basic Assumptions * 

The concept of maximizing learning through the provision* of 
adaptive Instruction is based on the assumption tliat students learn in 
different ways and at different rates. Furthermore, it is believed that 
accommodating these differences requires not only a variety of 
instructional methods and learning experiences that are matched to 
individual characteristic* , talents, interests, and past performance, 
but also explicit interventions that increase pach student's competence 

and enhance • Mb or her capability to profit from available educational 

■ • « • • • 

alternatives. .Thus, the term "adaptive" refers to modification of 

. * ; * ' r. " % - - • : 

school" learning environments in accordance with student differences, as 
wel 1 as modification of the Individual student's ability * to learn 
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successfully in such environments (Glaser|| 1977) • 

As with many innovative concepts and terminologies, the general , 
perceptions and operational definitions .of adaptive instruction have 
varied. .In light of the somewhat conflicting and often inaccurate 
characterizations that have been put forth, several distinctions should * 
be noted* First, contrary to frequent portrayals in the recent 
literature on effective teaching, adaptfijje instruction is not' in 
diametric opposition to the continuum of various conventional 

m* 

educational approaches that include group-based direct instruction 
(e.g., Brophy, J$79£ Rosenshlne, 1976). Nor is it synonymous with open 
education or otfc^ studentWentered instructional approaches (e.g., 
Peterson, 1979) . ' > Rat her, adaptive Instruction is an educational 
approach aimed at providing learning experiences that effectively hailp 

34 ' • 
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each student achieve desired educational goals. As such, its 
ope rationalization incorporates a wide range ot alternative techniques 
and practices that are likely to include many of those associated with 
direct instructioi^hd/or learner controlled instruction* In fact, the 
adoption of instructional alternatives (e.g., eacher-directed , lessons 
In groups or with individual students, . student-initiated exploratory 
activities, individual and/or groups projects) is a key feature in the 

design of adaptive instruction programs* 

i ■ 

A second notable distinction of adaptive instruction is_ its 
non^exclusiveness in terms "of the types of settings in which instruction 
and learning occur. Although the provision of adaptive instruction 
requires individualised planning, each student's educ^JLtfinal plan need 
not be, and in most cases should not be, carried out entirely on an 
Individual basis. Even in the most highly individualized instructional 
programs, educational objectives related to oral comstunicatioft and 
social cooperation, for example, require Instruction in group settings. 
Thug, the inclusion of group lessons is assumed, both from the viewpoint 

of effective • instructional management and* in keeping with the 

* 

pedagogical requirements for me/ting a certain set of objectives. 
Adaptive Instruction does not necessarily mean that students work 
entirely alonpi nor does it mean teaching that is unstructured or not 
"active." . < 4 

i 

# 

Theoretical and Technical Advances 

V — 

Great strides have been made during the past several decades in the 
development of theories and practices of adaptive instruction* These 
advances have greatly Increased the knowledge base on instructional 
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design technologies and the practical know-how required to provide 
school learning environments that effectively accommodate a wide range 
of student differences. Two major developments have been in the 
conceptualization of Individual differences and effective schooling and 

X 

in the operationall&atlon of adaptive instruction in schools* ^ 

Conceptualization of Individual differences , « The basic notion that 
students differ as individuals, particularly in terms of their level of 
achievement and their manner and rate of learning, his been widely 
accepted for quite some time* However, a gradual change has occurred in 
the nature and interpretation of. information related to learning 
differences. Individual differences in learning no longer, are 
considered to be "static." As pointed out by %loom (1981), they can be 
altered either before the instructional-learning process begins or as 
part of the process. This change in the view of individual differences 
has had profound implications for instruction during the last two 
decades. Rather than being seen as the result of differences in 
learning characteristics and basic capabilities, students' success or 
failure in school has- come to be recognized as a function of the 

4 

learning environment and, therefore, the responsibility of the schools. 

r 

In his discussion of the contrasts between the predominant approach 

of the selective education mode and the adaptive education mode, Glaser 

(1977)" has suggested that, individual differences in students 

traditionally were accepted as "giveps," serving as a^ basis for 

m 

classifying groups of students and differentially predicting their 
probable future achievement* The selective mode has coof to be 
displaced, however, by the view of individual differences as the basis 
fop effective instructional planning. Thus, the operational goal of 

• 36 
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effective schooling, In this context ; Is the provision of educational 

i » . • . 

experiences that either are adjusted to students'' current levels of 

functioning or are designed to alter their functioning through the use 

of special instructional and learning processes .to successfully teach 

prerequisite skills/ 

a 

In addition to, or perhaps because of, changes in how individual 
difference^ In learning are viewed, as well as recent developments in 
cognitive psychology and Information process research, there has been a 
major shift In the kinds of information* which are examined in 
investigations of Individual differences. Instead of characterizing a 
student 's learning by measures of outcome or input differences, the 
focus has shifted to analysing those processes that are Intrinsic to 
competent performance* Increasing research evidence suggests that there 

r 

is a wide range of variability lji the psychological processes used by 
individuals to mediate the acquisition, organization, retention, and 
generation of knowledge and skills (e.g., Anderson, Splro , & Montague, y 
1977; C laser, 1972; Klahr, 1976; Newell & Simon, 1972; Re snick, 
1976; Sternberg, 1979). Furthermore, these variations may be 

* '4 

attributed to the adoption students of particular learning processes 
that they perceive to be pertinent to the task at hand. Thus, Instead 
of characterizing individual differences In terms of general abilities 
and aptitudes, learner differences are increasingly characterized in 
terms of the manner in which information ^is processed, the mental 
mechanics and rules that students bring to the instructional 
environment, and the .knowledge amT competence of individual students 
/(Glaser, 1976; Scandura, 1977). These and other developments have 
resulted in * major changes in the nature of the research questions and 
paradigms used in investigations of hierarchical differences in 
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learning. Findings from studies regarding the intervening cognitive 
processes used in skilled performance have important ranif ications for, 
the planning of instructional treatments that are adaptive to functional 
differences in students* 

Operationalltatlon of adaptive Instruction In schools . The rather 
sharp increase in Federal funding for educational research andv 
development during the 1960's and 1970's stimulated extensive 

. . - * • ••. ,' /- 

development and implementation of innovative school programs. This 
period of increased interest coincided with the popularity bf the 
"ungraded school** and the "open classroom," both of which include some 
provisions for individual izat ion. Among the widely known research-based 
individualized ' programs are Individually Aided "Education— IGE 
(Klausmeier, 1972); Individually Prescribed Instruction— IPI (Llndvall 
& Bolvin, 196V); Mastery Learning (Bloom, 1968); and the Program for 
Learning in Accordance With Needs— ^LAN (Flanagan, 1967). These 
programs, which owe much to earlier efforts such as the Winnetka Plan 
and similar programs developed in the ' 1920 'a, have provided a 
substantial data base for demonstrating the feasibility of providing 
adaptive instruction in regular school settings (Talmage, 1975; Wang & 
Walberg, in preparation; Weisberger, 1977). 

Selected Model Programs 

Several widely adopted current programs of adaptive instruction are 
briefly described below for illustrative purposes. They by no means 
represent an exhaustive list. Rather, the purpose is to draw attention 
to the different types of ' school ' programs that currently are 
implemented. More detailed discussions of the design and efficacy of 
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the programs can be found in documents cited in this module and 
elsewhere <e*g. f Wattfg & Walberg, 1983a), 

Adaptive Learning Environments Model (ALEM) * The ALEM is the 
product of a % decade of research and development at the University of 
Pittsburgh's Learning Research, and Development Center (Wang, 1980a)* 

m 

The objectives of th#* program, are to foster students' successful 
acquisition ofj basic academic skills and. 'simultaneously, to develop 
students' confidence In their ability to learn and to cope with the 
social and intellectual demands of schooling* Toward this end* the 

ALEM's design uses prescriptive instruction based on a wide variety of 

i • * 

i . * ' * 

skills mastery. techniques in combination with those aspects of informal 
or open education that generate independent inquiry and social 
' cooperation* The feasibility of, wide-scale replication of the ALEM* as 
well as the evidence of progra* effl^scy, has been reported In a number 
of documents (e.g., Wang, 1983b, 1983c). 

Individually Guided Education (IGS ) . Developed ad the ; Wlsconsln' 

* 

Center for Education Research at the University of Wisconsin-Madison 

* 

(Klausmeler, 1972V ICE id conceptualized as a comprehensive alternative 
system of scheduling* It Is designed to produce higher educational 
achievement by effectively providing for differences' in student**' rates 
of learning, learning styles, and other characteristics* The program is 
Implemented in elementary and middle school classrooms in a large number 
of school districts* Thus, there is a considerable evaluation data base 
i£ suggest its implement ability and efficacy (Klausmeler, 1975; Wang & 
Walberg,. 1983a). 
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Mastery Learning* This theory of instruction and learning, was 
'conceptualized by Benjamin Bloom (1968)# It is based on thp contention 
that each student can learn successfully If provided with sufficient 
help vhfen difficulties. are first encountered » Skills mastery is defined 
clearly in the context of learning units, and adequate time is alloyed 
to achieve mastery* Because it can be assimilated easily into regular 
classrooms, Mastery Learning forms the basis for a number of programs 
currently in use (Block,* 1971) «. • " 

Tearf Assisted Individualization (TAI) . Developed at the Johns 
Hopkins University Center for the Social Organisation of Schools, the 
overall goal of this program is to realize both the social benefits of 
cooperative learning among students of varying achieveisent levels and 
. the academic benefit's, of instruction* that is geared to each. stTudent's 
level a\id rate of; learning. Ttvis cooperative-individualized approach 
has %eeti found to be effective in increasing students' achievement-, 
Social acceptance, and positive attitudes and behaviors (Slavin, Leavey, 
& Wadden, 1982; Wang & Walberg, 1983a). _ 

laplications of Public Law 94-142 . 

In the years since its passage, the Education for All Handicapped 
Children Act <of 1975 has had pervasive and profound implications, tt 
bas cose to be viewed as*the herald of basic educational reform that 
extends beyond the parameters of current special education programs. 
Among the most far-reaching effects have been decreased enrollments in 
segregated special- education facilities (e.g., special classes, day 
schools, residential schools) and, consequently, an increased need to 

' ■ s 

expand the capacity of regular classrooms and Tel^ted support systems to 
accommodate handicapped studefctfc. 
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Two conditions nust be created if the principles inherent in Public 
Law 94-142 are to be applied successfully. The first involves the 
establlltWEtft of educational systems whereby all students receive 
Instruction that ifitadapted to their Individual needs* The second, and 
perhaps the most important, condition for successful compliance with 
Public Law 94-142 Is the development of a sense of "community" and' the 
desire among educational professionals to undertake reforms as 



universally sound, yet as operationally difficult, as those Required by 
the -'least restrictive environment" mandate. 1 ' ' 



t 



Provision of adaptive instruction fbr all students . Several recent ' 
developments suggest that .the time may be right for a 'major move toward 
systematically accommodating differences among all students through the 
provision of adaptive instruction* Many researchers and practitioners 
are calling for npn^categorical approaches to' instruction for mildly 
handicapped students (Birman, 1979; Hallahan & Kauffman, 1979;* Heller, 
Holtzner, & Messlck, 1982; P^puty & NcGarry 9 1972; Reynolds & Wang, 
l96r). At least three stages (California, Massachusetts, and Vermont) 
currently fiave policies which mandate non-categorical approaches,* and/ 
several others are considering such policies* In addition, as greater- 
numbers of their children spend time in regular classrooms, parents of 
handicapped students are becoming; increasingly more sensitive to the 
quality of\<y*rr$nt mainstreaming programs* Minority group parents, who 
have been very vocal in their objections to special education labeling 0 
systems, and whose children are being moved in disproportionate numbers 
from special education to aalns treats in g settings, can be expected to 
show growing concern over the nature and qua lie y of available programs. 
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Furthermore, the legal^ claims for "appropriate** education are spreading 
beyond handicapped students. Several states now require Individualized , 

i . * t 

Educational Programs (IKP'a) for gifted students* and mome are 
considering requiring IEP's for all students. Moreover, many parents of 
non-handicapped students are aware of the appropriateness of 
individualised instruction and are demanding quality education 1 fdr their 
'children in regular classrooms. M f 

* * • 

finding ways' to sore effectively adapt school learning* experiences 
to the individual needs of each student in regular classrooms hg* becoiae 
a major focus of current school improvement efforts (National School 
Public Relations Association, 1981). School administrators and teachers 
appear to he more responsive than ever to Individualised t Instruction. 
This Is evident from the results of a recent survey which showed the 
preferences of school personnel for direct assessment of Student 
capabilities and direct instruction that builds each student's 
competence In basic skills areas (Rothrock, 1982). The under lyios 
premise Is that providing learning experiences which meet the needs of 
exceptional and non-exceptional students in regular classroom settings 
* can result in maximised opportunities for all students to succeed in 
their school learning, "under instructional* programs designed to 
accommodate individual differences, variations in the placement and 
learning progress of individual students are* expected, and even assumed, 
by teachers, students, and parents. In su£h classrooms*, no special 

labeling Is needed to - differentiate qne student from another, and 

A- 

momentary problems In learning^ are not viewed as failures, but as 
occasions for further teaching. Consequently, all students should be 
able to receive instruction that is suited to their needs without the 
negative effects of special labeling or social and educational 
segregation. jg*. ■ ) 
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A tranadlsciplinary approach to providing e ducational gey vice a . 
The second basic condition for the provision of effective educational 
services to every student in the spirit of Public Law 94-142 1$ the 
broadened collaboration of a^l educational professionals ♦ The goal of 
this collaboration should be to strengthen existing capabilities for 
addressing student differences with substantive understanding and a 
disposition of ^mutual helpfulness* Public Law 94-142 challenges 
educational professionals to integrate those demonstrably effective 
instructional alternatives and clasarooa -management systems ,that 
presently are laplesteated Independently by Special education and regular 
education programs. Aaong the major consideration^ in such broad-scaled 

educational restructuring are expansion of the role of regular teachers; 

* * ... . 

redefinition of thfe roles of special education personnel; changes* In 
the functions and work places of other special tegfihers, speech-language 
pathologists, and school psychologists; and changes In the roles of 
schbol administrators and other educational professionals whose work is 
tied closely to the education of students with special needs* Thus* use 
of the tern 'itransdisclpllnary," instead of "multldlscipllnary," to 

a 

describe such an approach tp providing effective services emphasizes the 
need to effectively Incorporate and interrelate Information about all 
aspects of students' learning and development # Effective Interfacing of 

9 A 

/ . ■ ■ 

the work of many specialized professionals and regular classroom 
teachers, therefore, is seen as fundamental for the provision of 
adaptive Instruction for all students. 
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It should be noted that widespread implementation of this 
transdlsciplinary approach, whereby adaptive instruct ion facilitates the 
full-time integration of exceptional and non-«xce pt i ona 1 students, does 

not eliminate the need for a range of alternatives to accomodate many 

> 

different handicaps. It would continue to be necessary, for example, to 
place severely and profoundly handicapped students outside mainstream 
classes, and to provide a minimum level of pull-out programs (e.g., 
resource rooms) • * • § 



Conceptual Itodgl o f Adaptive Instruction! 

In this section, a conceptual model for the design, implementation, 

and evaluation of educational programs aimed at providing school 

learning experiences that are adaptive to student differences is 

presented. First, an overview of the conceptual model is presented; 

i 

chemf a more detailed explanation i& provided of the critical program 
design dimensions of adaptive instruction and the specific clustering of 
the dimensions to serve particular functions* 

An Overview 

Figure I is a schematic representation of the model, which is based 
on the notion that the development of adaptive instruction programs is 
an iterative process of program design, implementation, evaluation, and 
refinement. The .model, developed from past and current research and 
development efforts in adaptive instruction, consists of three major 
components. The first component is program ^design work /shown by the 
square and rectangular boxes in Figure l) that begins with 
identification of instructional goals and description of student 
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characteristics* This information constituted basic input* in the design 

of those program dimensions* that art critical for the ongoing provision 

. * 

* ■ 4 

of adaptive instruct los| in classroom settings as well as those 

dimensions related to the provision of classrfcom-level, and 

school-/dlstrtct-level supports for program implements ti on. The second 

4f 

component of the model is related to program implementation in school 
settings, and the third component focuses on evaluation of related 
process and product out cornea* 



An unique feature of the model's evaluation component . is the 

* . * 1 " • 

explicit inclusion of both product and proceas measures as indicators of 

program outcomes. Product outcomes are defined here as the abilities 

and attitudes acquired by students* Theme results are determined at 

specific terminal points 4tt exposure to the program. Examples of 

i * 
product outcomes Include achievement in the basic skills and development 

of perceptions of self -competence and personal control ■ over learning. 

'Process outcomes, on phe other hand, are the abilities and attitudes 

students acquire ^gd display while participating in the program. The& 

results, which are of value because they enhance students' capabilities 

ta profit fro* their classroom learning experiences, are ongoing. Thus, 

$ . 4 

they can be ^pssessed only. While students are functioning In the 

classroom. Examples of process outcomes include the ability to plan and 

manage learning activities and the ability and willingness to assist 

other students* It is assumed that such outcome* are likely to be a 

continuing part of students' behavior. Therefore, while process 

outcomes are mediating variables that lead to Intended product outcomes, 

they also are major outcomes of adaptive instruction in their own right. 



47 



39 

- M ■ ■ - • ■ - . 

¥ * 

As suggested by the- arrow in Figure l f program outcomes are 

evaluated in relation *'to the presence or absence of critical program 

dimensions (listed i* fe he column of boxes on the left of Figure 1); the 

extent to which implementation of the ^dimensions leads to specific 

classroom processes that are hypothesised to be characteristic of 

adaptive instruction (teachers' and students' behaviors); and the 

extent to which the classroom processes lead to students' sofcial and 

academic competence. In other words, outcomes are interpreted in 

# • ... 

relation to ttie degree of ptogram implementation and the relationship 

between the degree of implementation and the resulting process and 

product outcome** *The resulting information can be Used to answer the 

"questions, "Does the program produce the predicted process and product 

outcomes?", and. "How can we do it better?" 

«■ * 

Cr i t leal Program Dimensions , 

As already noted, two ^ategories of program design dimensions are 

included in the concept**! model of adaptive instruction — dimensions 

* • U 

related to the provision of adaptive instruction and dimensions related 
to supporting program implementation. The following sections describe 
the 16 dimensions, their objectives, anij the categories to which they 

belong. , . # 

Program dimensions related to provision of adaptiv e - instruction . 
Eight program dimensions have been identified as critical design 
features for* effective' provision of adaptive instruction — Creating and 
Maintaining instructional Materials, Record Keeping, Diagnostic Testing, 
Prescribing, Monitoring and Diagnosing, Interactive Teaching, 
Instructing, and Motivating. The objectives of each dimension are 
described briefly below. 

» * 
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1 • Creating and Maintaining Instructional Materials . Learning 
materials related to each objective .included in the learning sequences 

of the various curricula are cheated and maintained. A variety of 

V 

learning materials is available to alio* students a choice^ including 
materials to be used in working alone or in interacting with other 
students in Mall groups* Teacher-constructed instructional materials 
ase accompanied by a list of materials needed to carry out each task, 
the objective the task la designed to teach, directions that are 
understandable to Students , and questions that can be used by teachers 

in probing and evaluating task performance. 

* it . * 

*• ^ ' . 

2, Record fee ping . All classroom records- are updated daily. 

« .--lit. 
Records include wall chafpa on individual students progress in the 

purr icular areas and a record of the daily prescriptive tasks completed 

by dach student in each curr icular area,. ^ 

3 ' Diagnostic Testing . All students are given placement tests 

4 

when they enter a new unit of instruction in the curricular hierarchy or 
when' teachers feel a revaluation is necessary. Before starting tfork on 
a new curricular objective, each student is given a pretest; upon 
completion of the objective, a progress check or post test . Most 
students pass at least one posttest In eact% curricular area each month 1 



v. 



^* Prescribing . Each stud&nt has his or. her oim prescription, 
agnostic test results and Information from informal observations are 
used by teachers to prepare prescriptions in' accordance frith the 
sequence suggested by the curricular hierarchies* Included In the 
prescriptions is explici^ information regarding assigned learning tasks 

49 ■ 



(e.g*, number of tasks or workbook pages to be completed, jtitles of 
reference books to be read, listing of group or individual activities to 
be performed) # 

* 5. Monitoring and Diagnosing * Teachers evaluate student learning 
on a n ongoing ba s is to id e ntify learning difficulties befor e *hey become 
established problems. They utilise knowledge about the currlcular level 
in which each student is workings as well* as information obtained f row 
parents and relevant school staff . Teachers check work In the students ' 
presence and provide feedback. They determine the source of students' 

- A . 

difficulties In completing tasks and alter prescriptions accordingly. 

t ^ 

6 * Interactive Teaching * Teachers continuously move about in all 
areas of the classroom, either responding to student requests or 
initiating contacts with students for a variety of instruction and 
management related purposes* Interactive teaching activities include 
providing, on-the-spot instruction, changing prescriptions based 'on 
reassessment of student needs, and giving feedback and reinforcement to 
students as needed* Each student contact is relatively short in 
duration* When extended assistance or tutoring is requited, sessions 
are scheduled for a later time* Open completion of a student contact, 
teachers scan the rod© to determine the next teaching task "which is 
chosen by recognizing a student who has requested assistance or by an 
on-the-spot analysis of student needs* 



■ * 



Instructing . Instruction in new tasks and review lessons is 

m 

provided in small groups, individually, and/or for the whole class. A 

variety of techniques that have been shown to be effective (e*g*, 

questioning, explaining, # cueing or prompting, structuring, 

restructuring, giving evaluation feedback, demonstrating, modeling) are 
i * 
identified for use according to subject content and student differences. 
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8. Motivating * Motivation techniques are used to help students 
take on increased responsibility for their learning and behaviors. 
Teachers communicate their expectations for students' successes both 



verbally and non-verbally, and tbey encourage self -management skills, 
independence, and peer cooperation. 4 Teachers show personal regard for 
each stadent and give praise when appropriate* • y 

Program dimensions related t o supporting program implem/ntat ion * 
Four program dimensions have been identified as being critical for 
supporting program implementation at the classroom level »' These 
dimensions are Arranging Space and Facilities, Establishing and 
Communicating Rules and Procedures, Managing Aides, and Developing 
Student Self Responsibility. The objectives of each of these classroom 
stS^ort dimensions are summarised brlefly*below» 

:j 9. Arranging Space and * Facilities * The physical space and 

0 

facilities vithin .the classroom are designed to foster and permit- 

* * * 

students' Independence and responsibility in managing their learning 
behaviors* Furniture and equipment are arranged to facilitate easy 
movement between areas; mateAal storage and disp^av^areas are 
accessible to students; learning materials are systematically organized 
to permit independent selection and replacement by students; and there 
is an explicit system for controlling the numbers of atudents in, and 
the movement between, activity areas. 

10. Establishing and CoMunlcatlng Rules and Procedures . Rules 
and procedures are made explicit to students to permit Independent 
management of their learning environment, and activities • Rules and 
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procedures are clearly defined for governing the use and maintenance of 
instructional materials as well as the scheduling of activities, work 
completion, and independent movement about the room. 

11. Managing Aides . Teachers meet with aides ( paraprof essionals , 
class r o o a — vo luntee r s ) regularly* careti ifay tcr sake ^plants nnrtl specify 
assignments, as well as to discuss the performance of ^ individual 
students and specific concerns about student behaviors and achievement. 

12. Developing Student Self-Responsibility . Teachers foster the' 

development " of students 7 skills in planning and managing their own 

- ■ / r 

learning and behaviors* Students are taught to locate and return all 
materials and equipment needed to carry out tasks; to clean up their 
work place; to focus on curricula related learning tasks or 
constructive peer Interactions while waiting for teacher assistance; to 
carry out assigned tasks with minimum teacher supervision and 
assistance; to make activity choices and scheduling decisions; and to 
monitor and evaluate their own work progress. 

In addition, four dimensions— Multi-Age Grouping, Instructional 
Teaming, Personnel Preparation, andParent Involvement—provide school- 

and district-level support for the implementation - of adaptive 

*• 

tract ion programs. These dimensions are described below; 

13. Multi-Age Grouping . Multi-age grouped,, dr ungraded, 
classrooms accommodate students whose learning progress is unusually 
slow, average, or fast; provide for effective use of teachers' 
instructional time; and encourage peer modeling and peer tutoring. In 
ungraded classrooms, students are described in terms of their 
instructional needs rather than according to chronological age^^md 
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Individual differences ""are viewed by teachers, peers, and parents asfthe 
norm rather than as exceptions. ' While teachers are the * primary 
instructional resource for students, multi-age grouping provides ? 
natural setting for spontaneous and planned peer modeling and peer 
tutoring which enhance the academic and social development of tutors and 
tutefes alike* All students, with their individual strengths, hate 
opportunities to serve as important social and academic resources for 

each other. ' 

« ■ • ' ■ ' •* 

14. Instructional Teaming. Teaming provides more flexibility and 
more effective utilisation of instructional resources such as teacher 
time and talents*. It allows for a wide range of instructional styles 
and provides for flexibility in scheduling. Students in classrooms with 
instructional teaming have been found to spend more of their school time 
receiving Instruction than students in self-contained classrooms. Others 
effects Include the promotion of closer relationships among teachers and 
students and the provision of more learning alternatives which, in turn, 
results in greater student achievement * and % improvements in students' 
self-concepts and attitudes toward school. 



15. Personnel Preparation .,, The primary goal of personnel 

«'*'•• I ' I . 

preparation activities is to improve schools' capabilities to provide 

quality educational services for increasingly more diverse student 

populations. Training sessions conducted in the -context of the staff's 

daily work are scheduled on a regular basis* Adequate personnel 

preparation provides the support necessary-' for school staff to become 

increasingly more self-sufficient in monitoring and .diagnosing their 

implementation needs as well as more proficient in establishing and 

- t 

maintaining a high degree of implementation of adaptive instruction. 
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iQvolveq^rit . Activities are designed to increase 
communication between heme and school in order to help meet the learning 
needs of individual students* A typical strategy is to te4ch parents 
how to teach their child or how to Interact with their child in certain 
cognitive activities. Although parent involvement' may take a variety pf 
forms, it should minimally include awareness activities to insure that 
parents **re knowledgeable about their child's learning plans, the school 

curriculum, and their child's progress within the curriculum* 

' ^ .. . • ■ S> 

* • « 

Clustering of Program Dijlnsions - , - 

. . . . / ■ ' * 

and Functions They Seferve / 

It is important t cr note that wtiile the program dimensions described 
above are design features and classroom practices that have been found 
to ber ef fectatve b* many researchers' and practitioners (e.g., Brophy, 




1979; .Hational School Public Relations Association, 1981; Walberg, 
1983; Wang, 1983c), the presence of any single distension alone is 
unlikely to lead to effective /adaptive instruction*. Rather, it is the 
'complementary integration and' implementation of clusters of th^ 
dimensions as components of a comprehensive system that is essential for 
achievement of the desired classroom processes and outcomes* Xfi this 
section, > the hypothesised interactive effects of clusters of related 
dimension^ are discussed in terms( of their major functions in program 
implementation* v 

Integrated diagnostic-prescriptive^ process * \ An integrated 
diagnost ic-prescrtpt lve proceas has come to he - identi f ied as nexy^gary 
for the effective provision of adaptive ^education « Dimensions that 
directly contribute to the implementation of that process include 



Diagnostic Testing, Monitoring and Diagnosing, Prescribing, and Record 
Keeping.' Diagnostic-prescriptive processes allow for assessment of each 
student's entering learning behaviors (Diagnostic Testing); development 
of lndlvldualiced learning plans (Prescribing); and cont inuotis 
monitoring and assessment of every student's learning progress 
(Monitoring and Diagnosing, Record Keeping). These dimensions are 
designed as intervention strategies 'that ensure predominantly successful 
learning experiences, even for those students" who initially are the 

e 

least able* It la contended that this success in school learning is 

* likely to lead to the development of students' sense of competence 
which, in turn/ produces self-confidence and a sense of self-ef ficacy. 
It has beln f*und that such heightened self-eatee* results in increased 
amounts of time spent on learning and greater motivation to learn (e*g», 
Bandura, 1977; Bloom, • 1976, * 1980; Covington & Beery, 1976; Wang, 
198^a). 

A majdr design task for programs that incorporate a 
diagnostic-prescriptive process 'is the development and sequencing of 
psychologically and pedagogical ly " meaningful learning /hierarchies 
{Resnick, ' 1973; Wang & Resnick£ v 1979; Wang, Resnick, & Booter, 1971). 

♦ .These learning hierarchies form the basis «or a criterion-referenced 
diagnostic system that provides teachers with information on the 
p*seoce or absence of specific- competencies and, thereby, ensures each 
student's placement at ap'appropriate point In the learning sequence. 

m 

In -addition* learning hierarchies enable teachers to structure learning 
experiences so that mastery of initial curricula^ objectives provides 
the prerequisite learning skills for' mastery of later objectives. Thus, 
it is anticipated that students will neither repeat^tasks they already 
have mastered nor work on - objectives for which tT!^ lack critical 



prerequisite skills. The finegrained steps in the learning hierarchies 
form natural checkpoints in the curricular continuum, permitting 
students who elj^ier acquire certain skills before entering the program, 

or acquire thea after a abort tine la the .progtam, to move ahead to more 

#* . 

coaplex tasks*. (See module, entitled "Curriculum-Baaed Assessment and 
Evaluation Procedures," in this series.) 

Systematic previa ion of a_ wide range of instructional-learning 
options . A variety of learning options Is assumed necessary, not only 
to Increase students' Interest in and, motivation for learning, but also 
to provide appropriately adaptive- learning experiences. Three 
dimensions directly relate to the effective provision of a vide range of 
instructional-learning choices* These dimensions are Arranging Space 
and Facilities, Creating and Maintaining Instructional Materials, and 
Managing Aides* It is expected that when a variety of paper-ftnd-pencll 
and. manipulative material* (Creating and Maintaining instructional 
M«ter ia4*> cotrtgned trith adequate space and facilities (Arranging 

Space and facilities) and effective management and use of the expert tse 
of pa*aprafe*slonals and bther adults in the classroom (Managing Aides), 
increased opportunities are provided for accommodating both the unique 
learning needs of each student and the nature and types of skills to be 
mastered* One anticipated outcome is frequent and consistent success in 
r learning* , Such success, In turn, Is likely to sustain students' 
motivation to continue spending the time needed for further learning 
(Wang, 1980a). * J' 

Instructional-learning management system * The scheduling of 
learning activities and instructional time and the accessibility of 
resources and facilities hate posed major Implementation problems for 
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adaptive instruction programs. Developing Student Self-Responsibility 
and Establishing and Communicating Rules and Procedures are two critical 
dimensions that have been shown to facilitate effective management of 
classrooa instruction in general (Kvertson & Anderson, 1978) and 
adaptive instruction in part icattft**^ In the past, scheduling choices 
were limited to group instruction versus individual instruction, 
free-choice versus teacher-prescribed activities, and teacher 
instruction versus Independent student work. Effective implementation 
of adaptive instruction, however, requires the inclusion of all these 
alternatives (Wang, 1974). Design consideration must be gi^en to 

* ' 

providing the support required for efficient use of time, sprfeV* and 
material resources by teachers snd students. thus, the estsblishkent 
and explicit' communication of rules and procedures (Establishing and 
Communicating Rules and Procedures) and the explicit ^ delegation of 
increased responsibility to students for planning and completing their 

■ . . .• • A 

own learning tasks (Developing Student Self-Responsibility) are 
dimensions considered instrumental in the establishment of guidelines 
for teachers' and students' use of resources. Incorporation of 4hese 
dimensions into classroom management processes frees teachers from 
routine classroom* and instructional management tasks and allows them to 
concentrate on teaching (Wang, 1979, 1981b). 

One of the major effects of a management support system is a 
decrease in the Information overload that teachers are bound to 
experience in the implementation of adaptive instruction programs. in 
*bis review of recent developments in the cognitive sciences, Simon 
('1981) has pointed out that aside from* motivation and external 
opportunities and incentives, the major const rainti against performance 
of demanding cognitive activities are the few items of information that 
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-can be held In toned late conscious memory and the tiae required to store 

* 

an ItetB in long~term memory* Thus, attention and memory are limiting 

m 

factors <that must be considered in the provision of adaptive* 

- 

instruction. In this complex process, teachers are required to process 

<. ■ ■ 

Information about each student's learning progress on an ongoing basis* 
They need to evaluate and design alternative plans to facilitate mastery 
of learning objectives* Instructional decisions are based not only on 
student cues, but also on information about the availability of 
alternative strategies and materials* The ways in which such 
information is put to use are complicated further by each teacher's own 
beliefs about education and the particular instruct ional practices to be 
utilized, as well as his or her perceptions of individual students' 
needs and characteristics* Therefore, a major focus in the design of 
program implementation support for adaptive instruction has been the 

c 

Identification Qf ways to help teachers became efficient in information 

* 

processing* Effective instructional-learning management systems ensure 
such support by relieving teachers of seme of the information burden 
Involved in routine classroom management and placing more responsibility 
in the hands |&f ^students* 

Research evidence (e.g., Brown. 1978; Phares. 1968) suggest^ a 
clost^ relationship between^ self management and efficient learning. 
Pines and Julian (1972) found* for example* that students who were 
competent self-managers showed more initiative and made more use of 
prev iotisly learned principles in problem solving than did other 
students* Moreover, teaching students to become effective managers of 
their classroom learning and behavior h*s been found to enable teachers 
to allocate more time to teaching and related instructional matters 
{Smith. 1976; Stone & Vaughn. 1976) and less time to managing students 



(Borg A Asfc/one, 1982; Evert son & Anderson, 1978; Kounin, 1970).. The 
develajLeftt/of self -management skiHs is expected to increase students' 
Motivation and reduce the amount of system-Imposed distraction in the 
learning environment . Strengthening students' basic academic and 
self -management skills is viewed as a way of Increasing their sense of 
self-efficacy or personal control ' dv*t their learning and, thereby, 
increasing their willingness to spend the amount of time, needed for 
learning. Furthermore, students' acquisition of self -management skills 
is see/i as a way of maximizing the amount of time actually spent on 
learning and Instruction. I^jturn, it Is anticipated that increased 
teacher instructional time Is likely to improve the quality of 
Instruction and, as a result f reduce the amount of time needed for 
learning* y 

School-wide organisational support system * One of the most 
frequently cited causes of ttaft unsuccessful implementation of innovative 
practices in schools is the lack of well-defined organizational supports 
(Anderson, 1973; Conner, 1976; 4^ * ^cker, 1977). Dimensions 
thjfc are directly relevant to the development of a school-wide 
organizational support system are Instructional Teaming, Multi-Age 
Grouping. Personnel Preparation, and Parent Involvement. Adaptive 
instruction requires the effective utilization and management of all 
available resources (e.g., school time, teachers' and students' talents, 
"parents' interest it^heix: children's education) in ways that lead to an 
increased number and variety of instructional and learning alternatives. 

By working together in a team for instructional purposes and 
sharing their talents and school resources (Instructional Teaming), 
teachers can increase their flexibility to allocate and use school time. 

59 



Students in classrooms where this dimension is implemented have been 
found to spend more of their school time receiving instruction, compared 
to stftents in self-^ntained classrooms (e.g., Cohen, 1976; Schmuck, 
Paddock, & Packard, 1977).. Through instructional teaming, teachers can 
provide a vid^r vari^ of instructional alternatives (Adorns, 1962; 
Arlkado, 1975; Wang, 1976) and* teaching styles (Dawson & Linstrom, 
1974). In addition, many studies have found significant differences in 
students ' achievement, as well as in their self -concepts and attitudes 
toward school (e.g., fUausmeier & Quilling, 1967; Pribble & Stephens, 
1976), in classrooms where some forms of Instructional teaming were 
Implemented. ^ ' 

Ungraded classrooms (Multi-Age Grouping) provide the flexibility 
necessary for accommodating differences among students, particularly 
those who tend to make unusually slow or fa$t* progress. Through the 
integration of students who are at different developmental and academic 
achievement levels, multi-age grouping results in frequent opportunities 
for spontaneous and planned peer modeling and peer tuturit^ (Allen 
Wang & Weisstein, 1980). Aside from the Socialization functions that 
have been attributed to peer groups in the literature (e.g., Allen 1976; 
Demos & Demos, 1969; Erickson, 1963} Llpplt, 1976), cross-age peer 
tutoring situations have been found to contribute to the . m school 
achievement and motivation of tutors and tutees alike (Fogarty & Wang, 
1982b; Lohman, 1970; Pelf er, 1972). Although some Spontaneous peer 
tutoring and modeling might occur in graded classrooms, the- greater age 

span in multi-fege grouped classrooms generally tends to result in a 

* 

wider range of student talltits, skills, and interests. When viewed as 

instructional resources, these student characteristics are a source of 

additional time for instruction and learning. The common occurrence of 

§ 
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peer tutoring in multi-age grouped classrooms also enables teachers tc| 
spend greater amounts of Instructional time with those students who 
require more teacher assistance. (See module on peer and cross-age 
tutoring by Joseph and Linda Jenkins in this series.) 

The establishment and maintenance of innovative educational 

programs require the ongoing support of systematic training activities 

s 

( Personnel JPreparat ion) Which promote understanding of the programs aAd 
which #re directly related to day-to-day Implementation. Findings from 
a number of research and development efforts have pointed to the 
important supportive role played by pre-servlce and in-service personnel 
preparation that adapts to the needs and talents of individual staff 
(e.g., Cruickshank, Lorish, & Thompson, 1979; Griffin, 1979; 
McLaughlin & Marsh, 1979; McRergney, 1980; Miller & Wolf, 1979; 
Perry, 1980; Zlgarml, Amory, & Zigarmi , 1979). It is expected that the 
Increased proficiency gained from such training can result in reduction* 
in the amount of time needed for Instruction *nd learning as well as\ 
Subsequent increases in time available for, and spent on, learnings, 
because of the unique program design requirements of adaptive 
instruction and the fundamental changes in student and teacher roles 
required to effectively establish and maintain, a high degree of 
implementation, development of a comprehensive system of personnel 
preparation that provides school personnel with appropriate technical 
assistance must be a major focus* 

Given the limited amount of time In the school day, students in 
even the most systematically designed and effectively implemented 
educational programs call benefit from additional instructional 
reinforcement #t, home (Parent Involvement)*. The Parent Involvement 



dimension provides students with additional Instructional resources 
through Increased communication between school and hone jand the active 
participation of parents and other family members in their children's 
learning* Research evidence shows that intervention programs designed 
to involve parents in significant ways are more effective than programs 
aimed exclusively at students (e.g., Bronfenbrenner, 1974; Karnes & 
Zehr bach, 1977; Lai ly & Honig/ 1977; l«vensteln, 1977; Po*eU, 1979} 
Schaefer, 1972; Weikart, Epstein, Schweinhart, & Bona, 1978). In 
addition to the increased learning time that jp| facilitated by parent 
involvement activities, it is expected that students / motivation to 
spend time on their learning will be increased as a result of greater 
parental interest in what they do In school and In their schooling 
success. (See module on parent -teacher interactions by Roger Kroth and 
Roberta Krehblel in this series)* - 

k 

A Final Note on ^t h e Model 

It is tttportant to point out that the design characteristics 
identified in the conceptual aodel of adaptive instruction described 
above represent ideals to stflve for in developing adaptive school 
learning environments* Local constraint* aJij other Restricting 4 f actors 
should be considered as the model Is put into operation* In every case, 
it is necessary to adjust priorities and flexibly adapt the program to 
local situations and needs* Multi-Age Grouping, for example, is listed 

y 

as a critical organisational support* Realistically, hdwever, it may 
not be •feasible In all settings and it is certainly possible to 
Implement adaptive Instruction without multi-age grouped classrooms* 
Thus, Multi-Age Grouping may enhance Implementation of adaptive 
Instruction^ but it Is not absolutely essential. Diagnostic Testing, on 

\ 
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the other hand, is .one program dimension which is indispensable in 
effective implementation of adaptive instruction. 

Evaluating, Adaptive Instruction - 

■ ) - . 

Measurement and Procedures . 

A major conceptual and methodological concern In the evaluation^ of 
adaptive instruction is the sensitivity and adequacy of measure*. 
Studies of adaptive instruction programs in the past typically have 
produced results that are both Inconclusive and controversial* It has 
heen noted that a major weakness of most efficacy studies of innovative 
/educational practices in general, and adaptive instruction programs in 
particular, has been the Inadequacy of the' measures and procedures. The 

* 

general lack of content validity in dependent measuret^has been of 
particular concern (Fullan, 1981; Lindval^ & Niiko, 1981; Wang & 
Ellett, 1982). More specifically, under represented samplings of unique 
program goals has been seen as one of the most serious weaknesses (e.g., 
Raven, 1981). 

Another point of controversy has lien the Instructional 
sensitivity, or the validity, of using- standardised achievement tests as 
a study's primary dependent measure (e.g., Burstein, 1981; House,- 1981; 
Marshall, 1981; Raven, 1981). Studies of innovative eduratlonnl 
programs frequently have been based on the assumptions that the sole 
goal of a.11 instruction is academic achievement , and that academic 
achievement *is best assessed by standardized achievement tests. Thus, 
assessments df diverse program goals have tended/ to b*» overshadowed by 
dependence on achievement scores as the onljj measure of program 
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efficacy. A cursory review of the stated goals of selected adaptive 
Instruction programs illustrates a vide variety of program goals that 
past evaluations have treated inadequately. If at all, as dependent 
measures. For example the Winnetka Plan — the ^classic example of 



adaptive lnsttuctlo n ^ i fc ludes socialization, self-expression, and 
cooperation as Paired ouroooes (Washburne, 1925), A later prog rap f the 
Program for Learning in Accordance with Needs (PLAN), is designed to 
achieve far-reaching, non-academic^ goals sucjh as preparation of students 



for. . f appropriate occupational roles, for the responsibilities of 

citizenship, and for satisfying use of leisure time (Flanagan, 1967), 

Other examples of diverse program goals can be found in the descriptions 
of selected model programs of adaptive instruction discussed earlier in 
this module, 

* * ♦ ^ * \ 

In addition to the failure to examine a broad range of program 

outcomes, past evaluations have often failed to include Information on 

the specific nature of program Implementation, The result has been a 

lack of evidence for relating program implementation to outcomes (Fullan 

\ & Pomfret, 1977; Wang & Ellett, 1982; Wholey, 1979), Information on 

i . ' 

i . 

m 

the extent to which^ critical features of $ given program are implemented 
\ * n accordance w the program's design, as well as information on the 

\ extent to which adaptations are made by users, is critical in linking 

plogram implementation and efficacy* The availability of such a data 
base is particularly important for studying the effects of innovative 

educational practices, such as adaptive Instruction, that require major 

/ ' 

\ changes in classroom procedures and teacher and student roles* At issue 

# ' / 

t here is the validity of making causal links among a program's design, 

its implementation, and its outcomes on the basis of available data, 

<- - , . 

These kii>ds of analyses require a research design and procedures that 

t 
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permit ' the attribution of program effects to the presence of specific 

F 

design dimensions. v 

/ " / 

; V 

The notion of including aeas/ires of prograa implement at ion in the 
assessment of a program's efficacy is not new. Severail widely 

• : 1 

recognised evaluation research aodel* Include program implementation and 

■ . . • I 

processes as major elements (e.g., AXkln, 1969; Cooley, 1971 ; Stake, 

1967; Stuff lebeam, 1968). TBSvertheless, implementation information 

rarely is included in studies of Innovative programs as supporting 

evidence for linking program design to findings of effectiveness or 

non-effectiveness. \Iu the study of adaptive instruction programs, for 

example, information on the frequency of diagnostic testing, and the use 

of diagnostic test results for instructional planning is considered an 

objective in4icator of the extent to which adaptive instruction takes 

place. Therefore, in order to interpret, validly the efficacy of using 

diagnostic-prescript ivfe procedures to improve stiident learning, measures 

of how tests are Administered and how the subsequent information is used 

are essential # Another example of important implementation related 

information for many adaptive instruction programs is the degree to 

which open-space design is adopted (an 'independent variable and 

indicator of the degree of program implementation) and the subsequent 

frequency of spontaneous social and peer-tutoring interactions • A 

related level of analysis of program implementation and outcomes 

involves, examining the relationship between increased spontaneous peer 

interactions (an hypothesized mediating variable resulting from the 

Implementation of open-space design) and 'students 7 perceptions of their 

cognitive and social competence and their attitudes about school 

(dependent variables). 



./ 
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Thus, information on what Is Implemented — the independent variable 
in studies of educational innovations — is essential for linking^ program 
effects and key program features. This kind of firsthand information on 
da^-to-day operation and general programimpact can provide answers to 
questions such as, "Do we have the wJYsonnel and other resources to 
operate this progr^a?"; "Is the program one which we would like to see 
functioning in our schools on a daily basis?"; "What are the' contexts 
and conditions under which program implementation occurs?"; and "What 
is the specific linkage between implementation of each 'aspect Of the 
program and * its intended outcomes?" An illustration of one method of 
providing a data base to answer these implementation related questions 
Is provided in the following section. 



Assessing Degree of Program 
Implementation * An Illustration 



A description of the design of an Instrument for evaluating program 

implementation is presented in this section for Illustrative purposes. 

This description is Included to provide a concrete example of how 

- . - * < . - 

critical program dimensions or features can be operational i zed and 

incorporated into a measurement instrttttent for determining the degree of 

program implementations • 

As previously discussed, the overall objective of evaluating 
program implementation is to obtain information on the presence or 
absence of critical program features* This kind of information 
furnishes the- • conditions or contextual framework for meaningful # 
interpretations of program outcomes* While the need to Include 
assessments of program implementation in all program evaluation efforts 
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has been recognized, the lack of methodology aqd measures seems to be a 
persistent cause of the dearth of Implementation related lata in past 
evaluations* The root of the problem, it is contended, is inadequate 
conceptualisation of most programs and of specif ic program dimensions 
that are critical to effective implementation* % This contention created 
the impetus for the development lind validation of the instrument for 
documenting program implementation Adiscussed below. Although this 
instrument was -designed for use in t\»e implementation of a particular 
program, it may be easily adapted f or\ usi with other programs of 
adaptive instruction due to the generic nature of the majority of the 
program's design features. » a 

The instrument, the Implementation Assessment Battery for Adaptive 
i ■' 
Instruction (Wang, 1980b) is designed to provide information on the 

i 

nature and patterns of the implementation of the Adaptive Learning 

t 

Environments Model (ALEM) . Data obtained from the Battery are used in 
the evaluattbn of the degree of. program implementation and, 
subsequently, in the design of pre-service and in-service training and 
other activities aimed at improving implementation. To provide some 
background information on the type of program the Battery is designed to 
assess, the ALEM is described briefly below. 

Th e Adaptive' Learning Environments Model . The ALEM aims to provide 

school learning fexperiences that effectively accommodate the needs of 

individual students in regular classroom settings (Wang, 1980a). The 

expected outcomes of the ALEM for each student include opportunities to 

successfully acquire skills in academic subject areas through an, 

individually tailored and optimally paced progress plan, development of 

* * / 

co^etence in taking responsibility for self -management of learning and 
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behavior, mid a sense of "social and cognitive m competence and 

self-esteem* At the same time, as teachers become proficient in 

* ■ ■ - * 

implementing the program, they *re expected to be able, to spend more 
time pfDvlding instruction than managing students* An underlying J 
premise of the ALEM's design is that the teaching of^Sasic^skills need^ 
not be sacrificed in order to* foster - students' involvement in • making, 
curricular choices and in planning and evaluating their own learning. 
Both sets of objectives ean be* achieved through systematic programming 
and close monitoring of program implementation* ' 

* .1 < " ■ • ... ' * ; ; , : 

" Ba^lcally> the ALEM.is a produfct of the integration of aspects v 6f* 
prescriptive instruction that have been shown to *be \ effective in 
producing basic skills mastery (Bloom, 1976; Glaser, 1977; Rosenshine, 

1979) with aspects of informs} Education that ^generate attitudes and 

* • ■ * * . • * .* * 

«w • • 

processes of Inquiry', independence, and social cooperation (Johnson, 
Maruyama, Johnson,* Nelson, & Skon, 1981; Marshall, 1981; Peterson, 
1979). Among the distinctive design features of the program are a 
Jtapreheuslve^syste* that adapts instruction to the needs of -individual 1 

^students; a built-in support system that is based x>n the ltiVolvement of 
school administrative and instructional support personnel, health 
professionals, and families; and uste of a * "full-time" rather than a 
"shared-time" approach to providing for the special education needs of 

• regular and exceptional students. Detailed, descriptions** of supporting 

research that .has hfcen carried but in the development and* evaluation of 

the ALEM can be found in a number of documents (e,g., Ka«g 9 4981a, 

* 

1983b, 1983d; Wang & Birch, 1983; Wang & Walberg, 1983a>. - * 



Design of the Im plementation Assessment Battery for Adaptive 

Instruction , Development of the Battery began with identification of 

the 'critical dimensions of the ALEM f based on a systematic analysis of 

the program's structural and action domains. The structural domain 

consists of program dimensions related/ to resources such * as space, 

facilities, instructional materials, and classroom rules and procedures. - 

•The three critical* dimensions in the structural jdoaain are Arranging 

Space and Facilities, <C resting and Maintaining Instructional Materials, 

and Establishing and Communicating Rules and Procedures* The action 

domafn, on the other hand* consists of program dimensions related to; 

those Voles and behaviors of instructional staff and students that are 

required for effective utilisation of instructional and learning 

resources* The nine critical dimensions in the action domain are 

Managing Aides. % Record Keeping, Diagnostic Testing, Prescribing, 

Monitoring and Diagnosing, Interactive*" Teaching, Instructing, 

Motivating, and Developing Student Self-Responsibility. While a number 

of the critical dimensions are indigenous to the ALEM (e*g« » Developing „ 

Student 'Self-Responsibility) f others are classroom practices associated 

with a variety of educational approaches* 

*> * „ 

Each of the critical dimensions is characterized by a group of 

specific performance indicators* The extent to which "the performance 

indicators for a given dimension are present provides an index of the 

degree of implementation of that dimension* A total of 106 performance 

Indicators have bee» identified (see the Appendix)* They constitute the 

specific items included in the Implementation Assessment Battery, for 

♦Adaptive Instruction* Due to differences in the nature of the various 

4L * 

performance* indicators, assessment of their presence or absence requires 

* ■' * 
different techniques and procedures. Two types of procedures are used 
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in administering the Battery! classroom observations and interviews 

■. .« 

with teachers and students* 

■4 

Depending upon the specific information required, the assessment 

* 

Items, or performance indicators, are grouped into on^ of six data 
collection forms: the W>servstion Checklist for Physical Design" of the 
Classroom, the Observation Checklist for Classroom Records f the Teacher 
Instructlonal Roles and Interactions Observation Form, the Student 
Learning Process and Behaviors Observation Form, the Student Interview 
Schedule', and the Teacher Interview Schedule* The - Observation 
Checklists '(Physical Design of the Classroom, Classroom Records) locus 
on non-dynamic observables; that is, they * assess the p^psence or 

absence of those resources that must be in place to ensure a high degree 

* * 

of program implementation (e.g., appropriate physical layout of the 
classroom, operational student . self-management system, integration of 

learning tasks with curricula, complete and up-to-date classroom 

' 'J. 

records). The Observation Forms (Teacher Instructional , Roles and 

■* * * 

Interactions, Student Learning Process and Behaviors) focus on dynamic 
jobservables. They are designed - for tise in observing the specific 
processes and behaviors that occur as teachers and students function In 
ALEM classrooms (e.g., prescription of learning tasks, interactive 
teaching, independent location and appropriate use of materials and 
equipment by students, use of self-scheduling procedures by students).. 
In contrast with the observatioir procedures, the fc Interview* "Schedules 
(Student, Teacher) are designed to assess the presence or absence of 

" 4 

performance indicators vhich are not rendiiy observable*. These Include 

students' and teachers' perceptions of the various conditions and 

/ * 

procedures operating in the classroom. r % 

* * * 

* 
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Design of Personnel Preparation Programs : 
Relevant Contextual and Substantive Developments ' 

Developing alternative ways to prepare educational professionals, 
*o improve their capabilities, and to continuously enhance their skills 
has always been a major focus of the work of those responsible for 
designing and Implementing pre-servlce' and in-service training for 
school personnel. However, two recent developments have resulted In the 
current intense push for the restructuring i>f pre-servlce training 
programs and the provision of professional development opportunities. 
These developments are current school improvement needs and the 
technological advances aid expanding knowledge base oh the theories of 
learning and instruction and improved educational £racticefu As a 

result of these contextual and substantive developments, significant 

. t * ■ 

changes are occurring in the expectations and role definitions of 

educational professionals and in the availability and scope of personnel 

« 

preparation and continuing professional development programs. 
Professional Development and 

Current School Improvement Weeds - 

.As already noted, public sentiment, economic realities* and Btecent 
Federal and state legislation have created mandates for school change * 
Schools, in response to these challenges, have been faced with the 
charge of identifying and implementing innovative programs aimed at 
better serving the diverse learning needs of children and young adults 
of aW rices, language groups, social classes, and educational 
characteristics. However, educational improvement requires more' than 
just the availability of workable and effective programs* Too often/ 
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those responsible for operational! zing innovations encounter great 
difficulty itr the adoption and implementation of valuable ideas, 

* * 

programs, and products because of inadequate training. Moreover, the 
increased pressure for Innovative* school improvement efforts has been 
accompanied by declining enrollments and dwindling Federal subsidies. 



The result typically has been cutbacks fx fine hiring of additional 

t - 
staff* Thus, greater public demand fof improved educational services, 

combined with reduced staffing resources . has only served to intensify 

the pressure on school personnel ifho are often criticised quite vocally 

for the quality of education they provide* 

School personhel look , to those responsible for personnel 
preparation in colleges of education to develop alternative ways to 
improve the skills and capabilities of in-service and pre~service 
personnel* the "least restrictive environment" mandate of Public Law 
94-142* for example , , challenges schools to implement Innovative 
practices such as mainstreamlng (Blietz & Court nage, 1980; Glick & 

Shubert, 1^1; Joyce h Showers, 1980; Sa bat i no, 1981). Accomplishment 

< « ' 

of this objective, however, requires the provision of ongoing 

professional training to support the establishment and maintenance of 

such innovations* Colleges of education, therefore, are pressured to 

m 

t f 

redirect their training of educational personnel to methods of providing 
instruction^ that is adaptive to the special needs of individual students 
in regular classrooms. 
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S ubstantive Developments^ Related to the I 

... , 

Provision of Admptive Instruction 

Recent developments in cognitive psychology and the research on 
effecttve teaching have provided a substantive base for improving the 
knowledge and skills of school personnel for implementing .adaptive* 
Instruction programs . Some of these developments' are In the areas of 
cognition and educational prbdu^lvity and instructional decision asking 
and interactive teaching. 

Cognition and educational productivity * Following several' decades 
of perhaps "excessive preoccupation with behaviorism, psychologists' 
interest in cognition was renewed during the 1950's and 1960's. This 
renewed** interest has resulted in research relevant to the understanding 
of human learning and schooling management* One example is the rese^ch 
on cognition and educational productivity. Reference to Simon's (1981) 
analysis of major findlhgs on the constraints that operate against 
efficient information processing is made in the previous discussion of 
ttl^j^ustering of design dimensions in adaptive Instruction programs. 

* Findings on the limiting factors in most human activities, such as 
bounded rationality and the scarcity of attention and time, have great 
implications for furthering understanding of teachers' mastery of a 
complex system of adaptive instruction and the ways t$ promote teaching 
expertise and productivity (Wang & Walberg, 1983b). These findings have 
come into pla^y, for example, in the planning and implementation of 
instruction as well as in the identification of those, substantive and 
psychological factors that influence effective processing of the wide, 
array, of information involved in adapting instruction to differences 
among individual students. ^ Adaptive instruction requires ongoing 
processing of information on each student's learning history and current 
performance (student cues) as teachers evaluate, and make alternative 
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plans to facilitate, the student's mastery, of learning objectives* 
Teachers .must make instructional decisions based not only on student 

s. 

cues, but also on information about the availability of , alternative 
strategies and materials as will as the nature of the. tasks to be 

learned* Furthermore, the ways in which such information is put to use 

v 

tn the provision of adapt ive instruction also are influenced by each 
tea^etfer's personal beliefs 'about education and about the potential 
effectiveness of particular strategies with specific students* Thus, it 
is clear that teachers face immense cognitive complexity in implementing 
adaptive instruction in classroom settings (Borko, Cone, Russo, & 
Shavelson, 1979; Clark & Yinger, 1979; Fogarty % Wang, 1982a). 
Consequently, one major research agenda is to further understanding of, 
and develop ways to compensate for, limiting cognitive factors* 

■* 

Instructional decision making and interactive teaching * Effective 
provision of adaptive instruction requires two types of instructional 
decisions: instructional planning decisions made outside the classroom, 
and on-the-spot decisions related to the identification ff alternatives 
and adaptations during instruction* In the conventional approach to 
Instruction, decision making tends to be restricted either to planning 
sessions that are held prior to actual classroom instruction or to 
periods reserved for curriculum and program development* These 
, pre -formula ted determinations /are called planning decisions* 

Increasingly, however, research on effective teaching points to the need 

\ 

to refine and adjust planning decisions during the actual 
instructional-learning process to effectively adapt to studeQts' 
chaifglng needs* This ongoing process has been termed interactive 
instructional decision making (Clark & Yinger, I 97^; Fogarty & Wang, 
1983; Semmel, 1977; Shavelson, 1976)* 1 
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Planning decisions and interactive. „ instructional decisions have 
different characteristics. Planning outside the classroom often 
involves deciding which subject matter to teach, which order arid content 
of learning activities to 'implement, a^d which classroom management 
system to use. Interactive instructional decisions, however, tend to 
involve /issues such as how to best direct student attention to a task, 
how much and what type of feedback to present, how to determine the g 
misconceptions^ that have " led to dfet intent errors, and how to repair 
student misconceptions. Thus, Interactive instructional decisions! ar% 

m r 

often concerned with fine-grained issues , and they are often based on 

t ~ . ■ 

the immediate performance cues that teachers receive during the 
instructional-learning process. 

Jackson (1968) found that teachers in drdinary classrooms engage in - 
200 to 300 interpersonal exchanges an hour and that their language 
reveals "an uncomplicated view of causality; an intuitive, rather than 
rational approach to classroom event«; an opinions tedj, as opposed ko an 
open-minded stance when confronted with alternative teaching practices; 
and a narrowness* in working definitions assigned to abstract terms" 
(p. 144). Rosenshine (1982) argues that pepert^ teachers can go far 
beyond these kinds of simple expressions, hut that such expertise may be 
rare and may take years, if not decades, to acquire. As a consequence, 
students in conventional classroom settings often receive inconsistent 
^ * or vague information about learning goals and uninformative * 

mass-processed feedback about their performance (Doyle, 1977). They 

4 ( 

also are made to wait. Jackson (1968) found that delay, denial, 
interruption, and distraction typify classroom life; patience seems tk 
be. the greatest virtue. ^ 

\ 
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To make instructional decisions which are relevant th student 




V 

sl^vant th 



needs , teachers need to be proficient In the ongoing processing of 
Information on each student's learning progress, as well^ as in making 
alternative plans to facilitate each student's mastery of learnli^j 

objectives. Thus, a major task for teacher development involves finding 

! 

ways to develop the kind of efficacy in Information processing that Is 

' . ! 

required for on-the-spot decision making during*^ the ongoing 
instructional-learning process. 

9 . * 



Characteristics of Effective Teacher Education Programs 

The. contextual and substantive developments discussed above point 
to several characteristics tfhat should be included in the design of 

r ■ . . % 

effective training of in-service teachers and teachers-in-training In 

f 

general, arid in training aimed at fostering the effective practice of 
adaptive Instruction in particular. These characteristics include (a) a 
curriculum focus that accentuates professional * collaboration and 
integration o\ the work of the many educational professionals who * are 
directly or Indirectly involved in L the provision of educational 

v •'• 

services; (b) a programming approach that systematically incorporates 
school-based demonstrations of innovative practices; and (c) built-in 

. . i ' 

procedures that enable trainees to* cdhtinue to improve £heir 
Implementation, refdne their work, and idefttify their own further 
training needs* 

\ 



needs, j 

« <r 
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Professional Collaboration 
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Research evidence arij firsthand experience clearly suggest that if 
the special needs of individual students are to be met adequately and 
with cilsistency, each student's total school learning experience must 
be designed jointly by special and regular education teachers. 
Awareness of this basic challenge Causes many observers to feel that 
Public taw 94-142 may be the straw that is breaking the camel's 

« 

bacVreither for "good," if it bring* about a fundamental reconstruction 

9 

of school programs to improve education for all student* as well as to 
accommodate the needs ofj mai as t reamed handicapped students; or for 
"ill," * if educators settle for nonadaptive mainstreamlng education that 
has no effect on the status quo. It is clear that serious efforts to 
improve educational services through adaptive instruction will requite 
important transformations in regular classes as well as in special 
programs and the ways in which the programs operate and interact in 
schools. These transformations, in turn, will result in the 

M ■ 

reassessment and rede||py*ent, of present personnel resources in both 



special and regular education— a fact which has important ramif icstions 
for teacher education programs. 

Operationalization of adaptive .instruction and- the resultant 
Redeployment <*f ; organizational and other resource supports require 

r 

fundamental changes in the roles* and functions of school personnel. A 
first step In this direction might be to utilize a systems approach in 
the establishment of functional linkages and integrated services among 
regular, '•remedial, and special education professionals who currently^ 
work, Tor the most pmrt, in separate and independent fashions 
(Blackhurst, 1982; Reynolds & Wang, 1981). Multiple perspectives, 
ranging from the utilization of school resources, to organizational and 
staffing patterns, to the qualifications and motivation of staff for 



77 



69 



Implementing change, to the availability of staff development resources 
at the school and district levels, need to be considered . All are 
critical topics for personnel preparation and continuing professional 
development # As such, they also represent fundamental considerations in 
any effort to sustain changes a iwe^rlrcT.ia proving schools' capabilities 

' \ 

to provide quality educational services • 

^ The preparation of teaches^ for effective implementation of such a 

collaborative model of service delivery also requires professional 
collaboration at a different level* This collaboration Involves several * 
professional groups who have been id^olved in ^eacher training in the* 
past but generally have tended to work^ in disparate contexts* These 
groups are (a) central and building administrators and policy makers in 
the local school districts who are responsible for providing the 
administrative and resource" supports to institutionalise a continuing 

V professional development program, (b) teachers and other specialized 
professional personnel in local schools who could participate In the 
development and effective demonstration \t innovative . practices and 
Improved programs » (c) faculty of college^ of education who generally 
are responsible for providing in-service and pre-service tralrtlng for 
local school personnel, and (d) developers of innovative practices and* 

programs who can provide 4the technical and training expertise for 

' \ 

^ personnel from collaborating districts and teacher training 

institut ibns. Widespread implementation of innovative practices, 

* ■ 

Particularly educational restructuring of the magnitude required by 

t ' • 

legislation such as Public. Law 94rl42, cannot be Attained fully without 

the active involvement of all four groups (Wang & Glaser, 1980). 
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The notion of involving schools t college staff, and the developers 
of innovative programs in demonstration and training if not new. In 
fact, it has been a widely accepted, practice in a number of large-scaje 
prhool Improvement efforts such as tfce Head Start planned variation 
pragma (Rlvt(n & Ttmpane, 1975) and the Nr»jt1ona| Follow Through Progr^uw 
(Hodges, Branden, Feldman, Fol litis, Lovle, Sheehan, Uimbley, Osborn, 



Rent f row, Houston, & Lee, 1980). However, 



the involvement of teacher 



training institutions as resources or partners in personnel preparation 
for the implementation and dissemination ofj innovative practices through 
school-based, demonstration-training is relatively rare* Nevertheless, 
some recent developments signal a positive move itty^iiB direction. 
Examples are tty ^establishment of teacher dentets and the Deans ' Grants 



jjt^\^ystei 



Programs sponsored by the National Supn&n \£ys terns Project of the 

■ ■ ; 1 

University of Minnesota (Reynolds, 1982). Such models are viewed as an 
appropriate first step \n the involvement of teacljers and teacher 
training Institutions in the development aftd dissemination of innovative 
concepts and practices* In the ease *6f the Deans' Grants Programs, 
however, the Involvement of local schools has been a major missing 
component (Teaching Research, 1981 ) » Thus, it seems that the logical 
next step„ in extending the Deans' Grants approach is to create a 

innovations and teacher education programs* The type of collaborative 

venture Suggested here takes into account the needs and interests of 

practitioners, as well as the utility of school-based demonstration, in 

the establishment of a continuum of teacher preparation* Perhaps most 

♦ * 
'libelant, this approach would help form* the programmatic link between 

pre-se-rvice cpuraea^the induction of advices,, and in-service training, 

7? > . 



collaborative model that involves school-based * demonstration of 



School-Based Demonstration and Training 

Demonstration la unquestionably a useful awareness device tor 
illustrating concepts and educational improvements, such as adaptive 
Instruction, about which parents, teachers, administrators, and policy 
makers *o4ten only* read (Ifendura, 1969; Becher & Ade, 198^, Joyce & 
Weil, l^O). However, demonstration cannot effectively bring about 
change unless innovations are seen as part of a comprehensive program in 
school and personnel preparation settings. Moreover, limited meirlt is 
attached to innovative practices unless they are viewed by potential 
usens as having practical implications for daily operations and as bei ^ p 
Integrally related to current program implementation plans* 
Furthermore, school-based demonstration and training highlight the 
importance of coordinating the Efforts of all those who perform roles in 
the provision of effective, schooling. In scliool-based demonstration, 
the emphasis is shifted from relaying information about the theory and/ 
knowledge underlying an innovation to placing* the innovation in the 
context of actual school, settings. Major functions of demonstration 
schools are the modeling of new educational possibilities and the 
display of salient features of successful programs — their utility, 
efficacy, and implementabliity . One expected outcome of involving the 
total school as a demonstration unit is th% linkage of positive changes 
in actual school situations to the implementation of specific practices 
(Wang & Glaser, 1980). 

School-based .demonstrations also serve as important clinical 
settings for personnel preparation; They are particularly useful in 
highlighting the Interrelation and interdependence of the roles and 
functions of various school personnel whose work Is tied closely to the 



education of students with special needs. By contrast, the approach of 
conventional university-based teacher education programs , whereby 
separate training programs address specialized functions (e.g., learning 

disabilities teachers, remedial reading teachers) has not addressed the 

" . * 

interrelatednefts of tasks In any detailed or prof ound ,way . Rather, the 
focus has b«jpn on instilling only a general awareness of the work of 
others. 

# * 
The significant advantages associated with the incorporation of 

school-based demonstration in a training program include the following: 

1. Concrete illustrations are provided of the possibilities for 
merging ideals with the realities of schools and communities 
and replicating innovations in actual school settings , 

2. The value of innovations for meeting particular current needs, 

as well as their impact on total school improvement efforts, is 

highlighted. Furthermore, demonstration illustrates that 

* . * t 

successful Implementation of innovative practices requires a 

comprehensive plan for training all those involved in the^ 

establishment and maintenance of the practices. 

3. Teachers and all related school personnel are credited with 
accountability for effective program implementation* 



4. Visibility is attached to the critical features of innovations, 
). along with the consequences for students, teachers, parents, 

* administrators, and supporting personnel. 
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5. Training is both Information-based and process-baped, Yesultit^ 

V 

in an understanding of concepts and the development' of heeded 
skills. * ' — 

6. Trairfing is provided for both teachers and those administrators 
who are' responsible for implementing and maintaining t 



/ 



innovations. * ,* ■ \ . . / 

• ;. ' ■ . '/.•... 

/ ' • " 

7. As a catalyst for the development and implementation of 
; inndvations, demonstration produces a ripple eftect wherfeby fche 

, / 

dissemination and diffusion of innovative practices and 
programs are facilitated. J \ v ^ * 

... , ,/ ••• v ■ * • 

* ' * T 

Individually Tailored Approach to - * r * 

' ■ ' ' ■ * ' ■ / . • • ' - '. 

Training and Program Maintenance * / , 

The establishment and maintenance of / innovative school programs 

require not only detailed speculation and understanding of, |he 

/..'■' • * '■■*"*. "• 

programs' designs and operating features, but also trairiing in. the 

competencies required for day-tOTday implementation (Wang, 1981c). To 

■ ■ / 

this end, personnel preparation programs must include a systematic 
mechanism that provides, on a. continuing basis , *lnf oraat ion' on' the 
nature and pattern of program implementation and/or tt^fe . idehtif ication 
of further training n^eds yf individuals responsible for implementing 
the program. ' 



Like all leamerp, teachers and > other professional 

y • ■ 
pa ^professional staff learn in different Ways* More impqjrtantly* Uiey. 

come to their jobs at different stage? of. develdpment. Thus, it is 

essential that training be tailored to the identified strengths and 

/ ' ' ' . • * ' 



weaknesses ojf individuals, rather than to those of the group at large. 
Itu addition to providing training that Is adaptive, teacher education 
program* must Include a built-in system for monitoring implementation to 
insure program maintenance* Teachers nee'd frequent contact and 
continuous support it% their efforts to solve both mhort-term and 

. long-raijpe problems (e.g.,. Cruickshank, Lorish, C Thompson, 1979; 

.Griffin, 1979;* McLaughlin & March, 1979; . rfcNergney; 1980; Miller 
Wolf, 1979; *erry» 1980; Zigarmi, Amory, & Zigarmi, 1979). 



The Data-Based Staff Development Program was designed to be used as 

♦a rapport system* for' the implementation and day-to-day monitoring of 

Innovative Instructional programs 1 (Wang, 1981c; Wang & Gennari. 1983). 1 

It conaists of three major components; a training sequence three 

levels, a sef of measures for Assessing the degree of program- 

V, - , • . . * 

implementation, and staff ' development plans that are systematically 

d£signe<L£o meet the needs of individual teachers. 




Training sequence . Figure 2 shows the levels and sa^^f|ial steps 
of the Data~Ba*«4 Staff Development Program.- As out 1 in^j| in .ttMl. Figure , 
Level I is designed to provide basic working knowledge ojMfchm curriculum 
and procedures' incorporated in a given program* In Ijsvsl-.XI, more 
intentfive^Va^ning is provided in»-e>ecific staff functions!!* Lj^e'l III 

provides* ongoing '"inrservlce training that is designed to help ^fifc vi don 1 

. ,* • ; . . 1$ " * * 

school staftf .eontinuAlly improve and tfRgrpde program implementation. 

< \ * ' . . : - • • 

/ • • •* 

l.H Level U -Basic training. Training at Level I is aimed at 

* ".~T&~n."T—- ^ *. 

providing «m overview of the. program to- be implemented as well as 
Wording knowledge about the implementation requirements of the various 
program components. THe baafr training level focuses on (a) the 
rationale and desfg? of the program and relevant program evaluation 
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Figure 2. -The Data-Based Staff Development Program. 



This figure is taken from Wang, and Garaiari, P- Analysis of the d^iga implementation, and effects 
of a Data-Based Staff Development Program. ' Journal gf Teacher Edudfction and Special Education, 1983, 
« in press. . " , 



results; (b) the general content and objectives of the* various program 

^components; and (c) the knowledge and skills required ^for progran^ 

implementation; (e«g*» information — on the content covered in the 

curriculum hierarchy; the procedures for diagnostic testing, 

^prescription writing, .and record keeping; the design of the classroom 

environment; the management and display of learning materials) . Level 

I *taff development > activities usually occur before program* 

implementation is initiated in the classroom. They are designed, f or all 

relevant administrative personnel (from central administrative staff to 

those j*t the' building level), as well as for. instruct ioftal and other 
* ** 

• • 

support personnel whose duties affect the provision of educational 

services to students. Staff development work at the basic training 

level generally requires two or three ^ays . * . 

♦ * . ■ ■ 

" 2., Level II: Individualised training. 'Staff development 
"*""* ~ ; * ft * 

activities at the individualized training level are designed to provide 

in-depth training in each staff member/a functions, based on an analysis^ 

of the function^ to be carried out^ in .the implementation of the program- 

and the assignment of those functions to various school personnel • As 

% ' 

Indicated . in Figure 2, 4 individualized training i>s alm$d at six Uasic 
types of , school personnel: classroom ■ teachers, • teacher aides, 
instructional leaders, family specialists, building administrators,, and 
central office administrators. While the* amount of time required fpr 

ft . V 

Level II training varies from school to ^cbbol (depending on an 

i 

individual school's unique constraints and the staff's undef standing of 

their roles and functions),' training sessions generally covelr two or 

. tiree d^s. "* They usually o^cur immediately after the basic ^ f raining 

sessions and before prograri implementation begins* Experience hqf shown 

that the total staff development work at t Levels I and II can be 
completed ih a week-long workshop prior to the opening of school. 
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3. Level III; In-Service training . Levf& III training is the 
culmination of an interactive process of program assessment, feedback, 
planning, and ongoing stiff development* Essentially, it provides the 
technical support required to establish and maintain a high degree of 
program implementation. Because in-service training is designed to be 
adaptive to the needs and expertise of individual staff » the type and 

frequency of Level III staff development activities vary for different 

♦ 

schools and staff. 

As shown in Figure 2, there are two types of Level III training 

• ■ * - - • 

sessions: ^ staff planning sessions and sessions for f feedback .and 
training* Staff planning sessions are designed to develop plans for 
accomplishing selected iustructipnaWesrning objectives and to 

determine topics for staff feedback and training. Staff .planning is 

' ft 4 

■ *■ • • 
based on information from classroom observations, measures of degree of 

progrjam implementation, data on students' learning progress, and 

* * • . 

feedback from family members. Sessions for staff feedback and training 
arV scheduled on^ a ^regular basis /throughout the school year, according 

to staff members' needs and/interests. They provide opportunities to 

/ 

discuss critical issue* related to program implementation, particularly 
tissues surrounding refinement and improvement in the degree of pcogram 



* 



implementation. Feedback and training sessions usually take place 
during regu^r staff planning times and/or during scheduled team 
meetings and in-service training times. 
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, • ' I. 



Use of degree of program implementation data to Identify tr aining 
needs . A critical design feature of Level III tracing Is the use of 
degree of program implementation measures to (a) obtain information on 
the extent to which critical program features are Implemented and the 
nature of implementation, and (b) use that information to identify 

r « 

further training needs of those implementing the program* The following 
section illustrates how degreev of implementation data can be 
Incorporated* in the devel^ment 9 of individually tailored training 

•programs* The Illustration Is based on the' experience of using the 

* * 

Data -Based Staff Development Program to support teacher training Jor %he' 

\ . ' '.. 

Adaptive Learning Environments Model i. ALEM) — a specific adaptive 

instruction prograa described In a previous section* of this module. 

Degree of implementation data are obtained by administering the 
Implementation Assessment Battery for Adaptive Instruction. The 
resultant Nummary data are displayed in a computer printout <as 
exemplified by Figure 3, As shown in the figure, the data are analysed 
at four different levels: site (school district); scftool; grade 

* * 

level; and 'class (teacher). The mean, scores for the / critical 
dimensions of the program are reported in 12 separate columns* The 
i\ames and acronyms for the dimensions are listed at the top of the 

printout* the number in parentheses under each acronym indicates the 

■ < 

number .of performance indicators included in the Battery to assess the 
degree of implementation of that dimension* For example, for Cheating 

0 a 

and Maintaining Instructional Materials (CMIM), sshown in the second 
column of < Figure 3 j- 12 performance indicators assess the' degree to which 
the CMIM dl men slon/is implemented as prescribed by the program's design. 

m 

■ tf * * 

The printout also includes 4 Information on each teacher's degree of 

* * 

Implementation of the 1? critical dimensions; as well as mean 
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" Critical Oimankm Code* 

AS&F Arranging Space ft Facilities ► PRES 

CMIM Creating and Maintaining Instructional Materials MAO 

ECRP Establishing and Communicating Rules ft Procedures IT 

MA Managing Aides* • \ INST 

RK Record Keeping MOT! 

TEST Diagnostic Testing DSSR 



Monitoring & Diagnosing 
Interactive Teaching 
Irotructing « 
Motivating 

Developing Student Self Responsibility 



District X Fell, 1982 
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11 ax. 
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69 . 
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'Numbers ir^oarentheses indicate numbers of items (Performance Indicators) included in the Implementation Assessment Battery. 
. .* Figure 3. A sample computer printout of a summary of degree of implernjentetion data. _ ^ 

This f^re is taken from Wang, M.C.*. Cataiano. R.. and Butcher, M.S. Training Manual for the I mplementation Astttsme n t Battery for Adap ti v e In 
struct ton. Pittsburgh, PA.: University of Pittsburgh. Learning Research and Development Center, 1983. , 
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percentages of the degree of Implementation for each grade within a 
particular school, for a given school, for specific grade levels acronn 

a school district*, and for an entire district. 

- v 

•The criterion for a high degree of implementation of a critical 
dimension has been set at 85%. That is, 'when 85% or'more of xhe 
performance 'indicators in a given dimension are observed to he present, 

i 

the <Jegree of implementation of that program dimension is considered to 
be "high/ 1 When 50Z to 84% of the Items for a given dimension are 
present, t^^ement^fclon is considered to be M average." If less than 50% 
of the performance Indicators in a given dimension are .present, 

■ ■ 2 / ' 

* / 

implementation Is considered t£ be "lot?*" Using these criteria, Ftguii? 3 

X ' 1 \ 

■ * ' ** \ 

shows, for example, that in School A, Kindergarten and Grade % achieve 

/, , 
a high degree, of implementation of the Instructing (IKST) dimension. 

Grades 1 and 2 had average degree of |mplementat ton scores (77% and 69%, 

respectively, of the performance Indicators present). , 

, " A 

The overall degree of implement dtritm across a variety of schools 
for an extended period of time provides evidence of the lmplementabllity 
of the program and its critical dime^tons. In addition, the degr^s of 
Implementation of particular * dimensions are analyzed .^f or individual 
teachers, and the result ing information is used to estimate thefr 
training n^ds and develop specific stay development plans. Similarly, 
grade, school, -and site averages are used to Identify staff development 
needs ft those levels. Analyses** of the changes in degree of 
implementation from one assessment period .to ** the ti$xt provide 
information to indtmldtial teachers about their implementation progress, 
as w^ll as the "data base for evaluating £hd effectiveness ^of schools' 
implementation and staff development efforts. 



Design and*implementation of adaptive staff development plans : An 
Illustration * „ A basic assumption underlying > the design of staff 
development supports that adequately meet the training . needs of 
individual staff is that detailed information on degree of program 
implementation is required* This section provides an illustration of 
how such information can be incorporated in the development of staff 
development pla^* that Are adaptive to training needs at th* district,- 
school f grade I and/or individual teacher levels* 

• :■>■ 

ft ■ ' ^ 

The Data-Based Staff Development Program is operational! zed in 
schools through comprehensive staff development plans designed at the 

beginning of every school year* Eadh school's plan is based on a 

i. 

variety of information, including deferee of implementation data and 

h 

student learning progress data from spring of the previous school year 
« 

.(for new teacHters and/or new implementation sites, from the beginning of 
the school year); each school's lde^jg$f led staff development needs; 

0 

and* the major categories ' of activities proposed to meet those needs 

** 

during the year. - 

Specifically; staff development plans include (a) a description of 
* 

training ^asks/objectives for performance indicators In critical 
dimensions that consistently show scores below the 85% criterion level 
for a significant number of teachers (and/or for a particular teacher),; 
(b) the dates by wAlch training la to be completed; (c) the person(s) 
responsible ,~for training; (d) the type 'of activity to be conducted; 
(e) the expected outcomes; and (fe) the expected evidence of effective 



service as it relates to successful comjJletioJ^f training. An excerpt 

t • 

from Che staff development plan for School District B Is shown in Figure 

♦ 

4, . . , 
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School: . 
Tractor: 



District: 



Date: 1>S<*L**aUa* tllL 



Grade: 
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_ Figure 4. Sample monthly framing log. • 
Th» figure it taken from Wang, M.C., and Garmari, P. vVtatysisof the design, implementation, and effects of a Data-Bawd Staff Development Program. 
Journal of Teacher Education and Special Education, 1S83, In pre*. ^. _ , .. # w ~ 



Staff development plans arc reviewed periodically by school 
* 

personnel (e,g*> education specialists and/ or principals) to determine 
the appropriateness of planned training objectives and tp monitor 
progress toward' achievement of the objectives* In addition, to these 
periodic reviews 9 when staff development plans for each school are 
updated and revised if needed, formal reviews of the plans are scheduled 
following each of the three periods for collecting degree of 



implementation da 

Monthly training logs kept • by education specialists, or other 
school personnel who are responsible for odgolng training and program 

monitoring, are a major source of Information for each school and for 

» 

individual teachers. The logs include descriptions of implementation ^ 

related behavior; specific strategies f a or improving the degree of 

implementation (e.g., classroom observations, conferences between 

teachers and education specialists, itt-servlce training workshops); 

expected outcomes; and follow-up activities* Information frSm the 

monthly ttalning logs, .combined with results from analyses of the degree 

of implementation data,* Is used to update staff development plans on a 

continuing and regular basis. 

• - < 

The Data-Based Staff -Development Program" has been field-tested in 

« *. 

conjunction with the implementation of the ALEM in schools that vary 

widely in terms of ethno-cultural/socioeconomic characteristics and 

geographic locations (Gennarl & Wang, 1982; Wang, 1981c; Wang, Nojan, 

Strom, & Walberg, 1983) • The overall results suggest that a training 

program which is based on actual Implementation, needs does make a 

difference. Restjlts from analyses, of the efficacy of this particular 

data-based approach to personnel preparation point to thfe following 
major findings* y 

93 
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1* &asures of degree of Implementation are useful & Identifying 
^ staff development needs for improving program implementation, 

2. Significant changes in the degree of . implementation occur for 
specific program dimensions that are the target of 
systematically designed staff development activities; 

conversely % very little or no improvement tends to occur in the 

> . ... 
implementation of critical dimensions for which the data 

indicate training is needed but none is actually prescribed or* 

ope rational! ted. * 

< 

3. Improvements in degree of implementation scores also result Jin 
-improvement in the quality of classroom processes and student 

learning outcomes* , > 

4. Classrooms with different degrees of implementation are 
significantly different in terms of classroom processes and 
student learning outcomes. 

5. Significant differences are found in the degree of 
implementation scores for ALEM and non^ALEM classrooms , 

• especially when the critical dimensions associated with the 
# - more generic qualities of effective instruction are considered- 

Since investigations of its efficacy have been conducted only in 
the context of implementation of the ALEM, the generallzability of th^ 
data-based approach to staff development is yet to be established. 

r 

Nevertheless, some essential characteristics of effective personnel 
preparation efforts have been identified as a result of initial field 

♦ 94 
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testing and implementation. These include systematic integration of 
training objectives and activities with t;hs classroom implementation of 
instructional component*, and objectives, availability of assessment 
.procedures^ and instruments for certifying the presence or absence of 
specific program features/ utilization of a diagnostic approach to 
analyze and monitor program implementation, inclusion of a data-based 
^system f&r identifying staff development needs, incorporation of clearly 
defined procedures for training and feedback, and involvement of all 
relevant school personnel * in the identification of>ataff development 



objectives and the planning of training activities. 

• ' - i ' ' - : - ' 

Implications for Future Developments 
* i q Teacher Training 

The design and content of a teacher preparation program 
implementing adaptive instruction is predicated not only on the ^ for 
^reconstructing general and special classroom Instruction, but also on 
1*ne need for concomitant changes arid refinement tn the approach, to 
teacher preparation. The specific components' of the training program 
discussed in this module are based on the fact. that major changes must 
be made in teacher development and in schools themselves if the overall 
goal of providing effective schooling for each s£rfdent is to be 
realized. » • 

Widespread implementation ^>f the kind of , fie id-based approach to 
personnel preparation discussed here dictates the adoption of a delivery 
system, that involves the collaboration of many^ professional groups 
including local school district personnel, faculty of colleges of 
education, and developers of innovative practices and programs • 



Therefore, the next step* for further development in this area Ideally 

would be the- development of training programs* that integrate 

Information-based courses on theory and research with field-based 

demonstrations of implementation practices* Attention should be given 

to the needs and interests of practitioner*, as well as to the 

establishment of school-based demonstration capabilities, in the 

provision of . a continuum of pre~service and- in-s&rvice training 

activities. As noted previously, school-ba^cjd demonstrations m of 

*> ' ' . . 

effective schooling practices and educational innovations serve several- 

important functions that informations-based .training programs are not 

designed to meet* A viable altVtnmtive ih thfe establishment of 

school-based demonstration and training centers developed through active 

collaboration fr— ««i ■ t£ilc2?,"IV r ra<n<f|, 8 institutions and local school 

ay stems. The major anticipated outcome of such a~ cdlhAe^ative venture 

is the operationalitat ion -of alternative ways to' manage available 



educational resources so that congruence can be achieved betwe.cn the 
professional development needs of School personnel and the professional 
education opportunities which teacher* education programs are designed to 
provide. Other outcomes would include increased opportunities for 
demonstrating the possibility of translating theoretical r and 
philosophical ideas, as well as research: findings, into basW v tools for 

■ • . V' " • 

school improvement and dissemination, of innovative " and »> improved 
practices; -and increased receptivity of -school personnel to innovative 
practices. The modeling of new educational, possibilities anJk the 

4 •• '. 

display o£ salient features, of -successful programs through school-based 

demonstration and training center* can # effectively disseminate 

information about the utility. impleaent4blUty r and effifcjjCy of 

sfrtecific innovative practices** - . m 
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This call for a major restructuring of teacher education programs 
is based 011 the contention that the skills required for effective 
implementation of innovative ^concepts and practices, such as adaptive 
instruction* • cannot be acquired without providing trainees, with 
firsthand observations of how innovative practices are operationalized 
and integrated -Into extant programs-' Under ideal situations, faculty of 
colleges of education would not only include ' adaptive „ instruction in 
present teacher education programs, but would also seek collaboration of 
local schools to jointly design and implement a demonstration-teacher 
training program. Implementation p of the model described here is, 
realistically, a long-fange goal* However, some inlfermediate steps can 
he taken to restructure present training programs. Creatively adapting 
to existing constraints and refining, the objectives of teacher education 
programs are necessary first steps. 
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The School of the Future:- 
Adaptive Environments for 
Learning 

9 

♦ 

Robert Gi^ser 



INTRODUCTION AND OyERVIEW 

I believe that education is undergoing a significant transition from one 
mode of education to another. This change is not being brought about 
by abstract writings and polemics about educational reform. Rather* 
it is being accomplished by those involved in the actual design of 
educational environments and those involved in prcmding researched 
development in support of practical educational design. Individuals in 
our schools who seek to maintain old-fashioned systems will lose out 
to those who are attempting to understand the nature of the. new 
education that society demands, and that new concepts about human 
nature recommend. The change in education that I believe is taking 
place is what I shall attempt to describe here. If the nature of this 
transition can be spelled out with any clarity, then perhaps we can do 
a better job of moving to where we think we should be going, and along 
the way we can assess our effects, suggest what new .knowledge seems 
to be required to get there, and change our directions accordingly. In 
my comments I will attempt to describe where we have been, and where 
we are starting to go, and then, in general terms, to describe the charac- 
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FUTURE ADAPtlVK ENVIRONMENTS PO» LEARNING i 

tcristics of schools that are necessary to meet the challenge of these new 
directions. 



SELECTIVE AND ADAPTIVE MODES OF EDUCATION 

* 

To begin, I will contrast, in a somewhat overstated way, Jwo kinds of 
environments. One I shall cafl^a selective educational mode, and the 
other, an adaptive educational mode. Traditionally, a selective educa- 
tional mode has been predominant; today, however, we aspire to as 
adaptive mode of education. 



Selective Mods 

m 

The prevalent selective mode coeducation is characterized by minimal 
variation in the conditions ud&er which individuals arc expected to 
learn. Few instructional options are provided, and a limited number \ 
of ways to succeed are available. Consequently, the adaptability of the 
system to the student is limited; alternative paths for students with 
different backgrounds and talents are restricted. In such an environ- 
ment, these fixed and limited paths require particular student abilitie s , 
and It h these particular abilities that are emphasized and fostered to 
the exclusion of other abilities. In this sense, the system is selective with 
respect to individuals who have particular abilities for success as 
denned by the system, and a* it can be attained by the means of 
instruction that are available. The effectiveness of the system is en- 
hanced by admitting only those students who score high on measures 
of the abilities required to succeed. Furthermore, since only those stu- 
dents who have a reasonable probability of success are admitted and 
retained, little change in the educational environment is necessary, and 
the differences among individuals that become important to measure 
are those that predict success in this special setting. 

A selective educationafmode operates in a Darwinian frame- 
work* requiring that orgamsmSTOapt to, and survive in, the world as 
it is. The problem with tins mode of education is that a wide range of 
potential capabilities and talents might be lost because of the exclusive 
reliance upon selection for survival in a particular and relatively fixed 
setting. An alternative, however, is that the environment can be 
changed. 
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In contrast to a selective mode, an adaptive mode o^education assumes 
that the educational environment can support-many and varied mstruc- 
uonatmetfaods and opportunities for success. Alternate means of learn- 
ing are adaptive to, and are in some way matched to, knowledge about 
each individual— his background, talents, and interests, and the nature 
of his past performance. An individual's styles and abilities are assessed 
either upon entrance or during the course of learning,' and certain 
educational paths are elected or assigned Further information is ob- 
tained about the learner as learning proceeds,- and this, in turn, is 
related to subsequent alternate learning opportunities. The, continual 
interaction between performance and the subsequent nature of the 
educational setting is the defining characteristic of- an adaptive mode. 
The success of this adaptive interaction is determined by the extent to* 
which the student experiences a match between his specific abilities and 
interests and the activities in which he engages. The effect of any 
election of, or assignment to, an instructional path is evaluated by the 
changes it brings about in the student's potential for future learning 
and goal attainment Measures of individual differences in an adaptive 
educational mode are ^sd only to the extent that they help to define 
alternate paths that result in optimizing immediate learning, as well 
as long-term success. 

When a selective educational mode is compared with an adap- 
tive one, one must ask whether the particular selective tests and sorting 
devices that are part of present schooling fail to consider abilities and 
talents that might emerge as -important in a more interactive letting 
where there is room for matching abilities and modes of learning 

In any educational mode, then y the individual differences that 
are particularly important are those that have ecological validity within 
- a particular educational system. In our traditional selective educational 
mode, the individual differences that are measured in order to make 
educational assignments center around the concepts of intelligence and 
aptitude. For a moment, let's look into these. 




Adaptive Mode 



INTELLIGENCE AND APTITUDE 

Of the various attempts to measure intellectual ability that began at 
the turn of the century, Binet's work from France emerged strongly. 
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It was a practical endeavor to predict school success. The Minister of 
Public Education supported BJinet's attempts to determine what might 
be done to tnsujfc the benefits of instruction to retarded children. It was 
leaded that children suspected of retardation be given an examination 
to certify that, because of the levd of thtirmtelfijeiice, they were unable 
to profit from instruction as given k( ordinary schooling For this 
purpose, Bine) designed a test that was predictive of scholastic success 
in an essentially fixed educational mode. To be fair, Binet's writings 
do indicate a great deal of sensitivity to the possibilities for individual 
differential diagnosis. 

Nevertheless, the validation ofa test is a very sperinc procedure 
in which individuals are exposed to partMar kmds cutest items that 
are constructed to predict a particular criterion measure. Uq test is 
simply valid in general, but rather for a specinc purposed a (articular 
situation. The concept of Binet's work has persisted, .and it has been 
pointed out that "Current tests differ from those of the earlier genera- 
tion just as 1970 automobfles differ from those of about 1920: more 
efficient, more elegant, but operating on the same principles as be- 
►fore.** 1 . . 

WhatJ am suggesting then is that the human performances we 
identify with the words "general ability," "scholastic intefligence, r# and 
"aptitudes- have emerged from measurement and.validation proce- 
,,dures in an educational system of a particular kind. And because our 
educational system provides a limited range of educational options for 
adapting to different individuals, these general abides override the 
influence of any more specinc abilities and talents that might be addi- 
tionally useful if alternate ways of learning were available. 

Perhaps the following analogy is useful: In the old days, when 
the bacilli contributing to tuberculosis were relatively widespread so 
that the general level, of exposure was uniformly high, hereditary 
predisposition was a major variable contributing to. contracting the 
disease. If one's parents had tuberculosis, it appeared that one was more 
prone to get it In modern times, exposure to the bacilh is under control 
and lessjwdespread, and the more significant variable in contracting 
the disease no* is not one's family history but whether or not one has 
actually been exposed to the germ. As the situation changed, the factors 
contributing to survival changed. Perhaps similarly, as school environ- 
ments change, the predispositions required for survival in the new 
environment will be different from the old. The individual differences 

* 

1. L. J. Cronbach, Essentials of Psychchgkal Testlrtf, 3rd td. (New York: Harper a Row. 19701 
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or their relative weights that were important to measure in one setting 
may be different in another, and new capabilities may need to be as- 
sessed in the educational context of a new setting. 



Cognitive Processes - ♦ « 

What kinds of capabilities and talents am I talking about? Consider 
as an example cognitive learning in the primary grades. 1 In the first 
grade, of elementary school children are taught beginning reading and 
arithmetic; and some attempts arc made to accommodate individual 
differences: general intelligence, slow and fast learners, impaired and 
unimpaired learners, and advantaged and disadvantaged children. The 
job is a difficult one; consider what is asked of the child in currently 
popular mathematics programs. He or she initially must lear n to count 
accurately a number of objects (usually ftwn one to ten), represent 
them with symbolic notations (numerals), and understand that the 
numeral T represents a specific quantity that is greater than T and 
less than Children then are taught to implement addition and 
subtraction algorithms using these numerals. Implicit in performing 
these tasks are very specific {prerequisite visual-motor and spatial-per- 
ceptual ibihtics, in which a child must be reasonably competent before 
he or she can begin to learn the tasks the curriculum requires. Similarly, 
teaming to read requires auditory infonnatkm-pr*^^ 
child uuht recognize that spoken language consists of organized series 
of phonemic elements (phrases, words, sounds) that interrelate in a 
specific way, and then learn to analyze spoken words into their compo- 
nent sounds as they are represented by the letters of the alphabet. 
Competence in these basi* auditory and visual perceptual skills is re- 
quired as a necessary prerequisite for adequate learning. 

Traditionally, a selective mode of education would, for the most 
part, sort Out advantaged from disadvantaged children on the basis of 
their competence in these skills. Their different capabilities would be 
accepted as givens that classify groups of children and differentially 
predict their probable fature achievement In contrast, an adaptive 
educational mode woukfrequire detailed analyses of these skills so that 
teaching procedures could be adjusted to a child's preraqnisite abilities, 
or so that competence in these prerequisite skills could be taught by 

Z j.R«ner.T*ns^Af*«idAritlu^ 

SUfli* American Educational Research Journal, 1973, IWY- » 
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specially designed curricula. This has been done in recently published 
perceptual skills curricula (for example, Rosner, Perceptual Skills Cur- 
jrkulum. New York: Walker- Educational Book Corporation, 1973). 
The effectiveness of these programs provides strong evidence that 

• teaching various aspects of these task abilities to children who need 
them enhances their success in beginning arithmetic and reading. 

The strategy of such programs is to develop basic readiness 
skills and aptitudes, such as auditory and visual processes, rather than 
to merely classify children as deficient in these areas as a result of 
inadequate background and upbringing. Armed with competence in 
these abtfities, children can then proceed with the higher-order learn- 
ings involved hi reading and demenWy number con cep t s. Tins process 
of adapting instruction to what the learner can do, or improving learn- 
ing processes so that he or she can profit more fully from available 
instruction, is the fundamental notkm of the adaptive mode of educa- 
tion. , 

Consider another example, this time ih higher' education, on 
whkh some laboratory research is actually being carried out. 1 We know 
that the, scholastic aptitude tests taken by high school students are 
predictors of success in early college years. Two major aptitudes mea- 
sured are verbal ability and quantitative ability. In an adaptive educa- 
tional setting we would Hke to know more about these abilities so that 
this information can influence cur teaching, Such information could 
be obtained by taJring a group of students and c^^ 
and low in terms of these abilities, then studying the cognitive abilities 

' of the individuals in each group. This would be done in order to 
determine the characteristics of high verbal and high quantitative abil- 
ity students in terms of what we know about cognitive processes and 

.current information-processing theories of memory and cognition. If 
such cognitive processes could be identified, then the implications for 
instruction would be more profound than the present corrdationally 
derived psychometric relations between validated aptitude measures 
and school performance. Ones could be made available about how 

/ verbal and quantitative abilities might be modified or employed for 
learning. Research of this kind could lead to the assessment of human 
perforsfianeeln a way thai could move the usual psychometric predic- 
tions from static statements about the probability of success in school 
* 

3. E Hunt. N. Frost, sad C Loa»ebor», *Ta<S*feJtt«J D«emic« is Cofnkiote A New Approach 
to latt&gcBoe/ ta 7ft* Psychology of Loaning and Motivation. «L O. H. Bower (New York: 
Afipkak Ftm*. 4973). 
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to dynamic statements about what could .be done to increase the likeli- 
hood of success. For this purpose, we would need to carry out studies 
that attempt to identify the kinds of processes required by various^ 
school tasks and to characterize how different individuals perform 
them. Following this, the conditions required to learn a task could then 
be adapted to individual characteristics, or the individual might be 
taught how. to engage/more effectively in the processes involved. 



Cognitive Style 

. ■ . • • •••• . 

Adaptation in education is not necessarily restricted to the cognitive 
abilities thai I have just described; also involved is what we loosely refer 
to as cognitive style. For example, when first grade Children are placed 
with experienced teachers who. have a reflective styX the children 
become more reflective during the school year than children who are 
placed with impulsive teachers. 4 The practical implication of this find- 
ing for school instruction suggests tailoring the tempo of the teacher 
to the tempo of the child so that, for example, the behavior of the 
impulsive child is influenced by the presence of a reflective teacher 
model. 

The processes that make up cognitive style are important to 
consider in adapting education to children from different cultures. As 
we know, early experience in'a particular cultural environment pro- 
vides the child with a set of values and a set of techniques and sidHs 
for learning to learn and for processing incoming information. It has 
been frequently pointed out that in our society, the middle class child 
acquires these things so that they are continuous with what will be 
required of him in school, whereas what a lower socioeconomic class 
child acquires may be discontinuous with what school generally de- 
mands. In a selectrve-nonadaptivc environment for learning, "cultural 
deprivation'' is defined in terms of a set of experiences that establishes 
a discontinuity betwe e n preschool experiences and school require- 
ments. In the adaptive educational environment that I envision, it 
would he. assumed, as a matter of course, that the values, styles, and' 
learning processes that the child brings to school are of intrinsic worth. 
These modes of behavior have, in fact, been ext r emely functional in the 

R. M. Yawtowid J Kag«a. The Effect of Teacher Tempo oa the OukL." CMU Dtwiopmati. 
1968. /* 27-34. * 



127 



117 



' 10a t 

\ . i V ) 

FUTURE ADAPTIVE ENVIRONMENTS FOR LEARNING • \ 

child's environment, and an adaptive setting would Accept these assets 
of the child's functioning as a basis for a* program of education.! 

e* 

Owriftctttoa Versa* Adaptation 

As I have said, our prevailing selective mode of education, strongly 
influenced by the aptitude test tradition, has been uniquely oriented 
toward the prediction of successful performance in established educa- 
tional or working environments. Aptitudes as measures of individual 
differences have taken on meaning in terms, of their predictive validity 
for specific purposes and in specific situations. By virtue of the way in 
which they have been operationally defined, aptitude measures have 
primarily this purpose for education. This is made strikingly apparent 
by the fact that one finds very few studies on the training and modifia- 
bilfty of psychometrioafly defined aptitudes and abilities. In- contrast, 
Piagetian and other cognitive definitions of intelligence have stimulated 
a plethora of research on the effects of instruction. These cognitive 
theories have not been concerned with, differential prediction, but 
instead with changes m processes that influence performance and, 
hence, suggest specific processes on which to focus instructional atten- 
tion. 

From the viewpoint of adapting instruction to individual differ- 
ences, most of the work carried out In the selective-psycbometric tradi- 
tion is frustrating. A set of measurements shows that one individual 
is worse than another on some per fo r m ance that is predictive df the 
performance on a criterion task, so some purpose is served for selection. 
However, no strong basis is provided for doing anything about the 
performance. The measures obtained do not tell how the individual 
might be educated to improve his performance, or how the situation 
might be changed to facilitate achieving criterion performance. 
* A major emphasis of the selective mode of education has been 
the establishment of aptitude tests or other assessments as predictive 
^entities. Basically, the technique employed is to obtain some initial 
ff—f***"* of current performance that is predictive of the later out- 
comes of schooling. This is done under the assumption that the inter- 
vening educational process is fixed enough to require primarily the 
talents assessed by the initial measure of performance. The tactic is 
unduly classificatory, unduly assuming of only one way to get an educa- 

5. See I. W. Gctxefc "Preschool Erfootioa,- Ttaektn CoSt* Rtcord 19*6, 6* 219-221 
US 
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tion, and not error free in that it can fail to account (or other talents 
that enable an individual to get through school and that are correlated 
with success beyond school. 

Our penchant for a fixed educational mode arises in part from 
an old-fashioned psychology, from the scientific and social tendency 
to think in terms* of fixed categories of human beings with consistent 
drives and dispositions.' In contrast, current thinking views human ^ 
beings as highly responsive to the conditions around them so that as 
conditions^ hange or conditions are maintained, individuals act accord- 
ingly. Adaptive educational environments can take advantage of the 
fact that individuals show great subtlety in adapting their competencies 
to different situations, if the situation permits' such adaptability^ In- 
dividuals do show generalized consistent behavior, on the basts of which 
we frequently characterize them, but they also are good at discriminat- 
ing and reacting to a variety .of experiences in different ways. The 
traditional measures of general ability and aptitudes err on tjie side of 
assuming too much consistency and deemphasize the capability of in- 
dividuals to/devise plans and actions depending upon the rules, needs, 
and demands of alternative situations. If, in our thinking about in- 
dividual differences, we make as much room for the capacity of in- 
dividuals to adapt and change, as well as to be stable, and as much, room 
for the capacity for self-regulation and self-development, as wefl as for 
victimization by enduring traits, then an adaptive nodon of ed uc a t ion 
must follow. 

An educational system, 'as Tyler suggests, should present alter- 
native environments that enhance the ability of the individual fo* self- 
regulation in different situations. The design of adaptive environments 
is a key problem in educational reform and is a difficult shirtsleeve task. 
How can a school environment be designed so that it is responsive and 
sensitive to the performance of a learner? How can a learner change 
plans and regulate his actions as a function of the information lie 
receives? How are testing and assessment activities to be interpreted, 
not as intractable evaluation devices, but as procedures that provide 
information to suggest alternative courses of action? "Breaking out of 
the current confines of schooling'*— the sterile cry of many educational 
reformers — is to be interpreted constructively as the design of environ- 
ments that a*re flexible enough to provide the give and take that is 
'necessary for optimizing cognitive growth and competence. This re-- 

& W. Mischd. -Continuity and OtMtigc ia Pcrtontlrty," Amtrkon HyckatotUk 19W,£4J012- 
10H; item. Towatd a Cognitive Soriai Learning Recoar q i tntlfatti M efTemmaBty." FSfcMog- 
kal Rr*tw. \ni;SO{*Y- 2S2-2t^T^ 
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quire? changes in the current nature of schooling, and the design of such 
environments is the major challenge that is emerging. 



DESIGN OF AN ENVIRONMENT FOR ADAPTIVE 
r EDUCATION \ . 

Let me turn to this challenge. It must he recognized at the outset that 
I am convinced that the job cannot be done by practicing educators 
alone; they must do it in the context of a special relationship betVeen 
practice and research, between education and the sciences and disci- 
plines relevant to it Scanlon's propositions in chapter four, I believe, 
are germane in this regard. _ 

The stance for the application of research to education seems 
quite clear at this turns. The impact of research on education can no 
longer be viewed as a linear pr o gre ssion from the discovery of knowl- 
edge to innovation, but rather as a complex set of mutually dependent 
activities. The sequence from basic research, to applied research, to 
development, to practice and application, on which most of us were 
weaned, seems no longer applicable if, in fact, h ever wns* While it has 
been axiomatic that practice can feed on research, it now must be 
recognized that research, in turn, feeds on and is often invigorated by 
the requirements of practice. The coupling between these two elements 
is far closer than many of us have realized. The close coupling of 
research and practice in education carries with it a self-correcting 
mechanism whereby failures in practice can encourage fundamental 
research. An interactive mode of operation between application and 
applied and bask research is what I would like to encourage for educa- 
tion. While I cannot deny the importance of undirected basic research, 
neither can I deny the importance of the intuitive design of educational 
practices by outstanding teachers. Good practice has an artistry and 
intuition that must not be restricted, and that may far outrun any 
momentary attempts at scientific understanding and analysts. However, 
ideally, the job of educational research is to work within these two 
extremes, contributing to knowledge and practice and trying to under-* 
stand both without inhibiting either/ ' " 

More to the point, what are some of the emerging general 
requirements for adaptive educational environments? In a very brief 

7. SeeR. Ctascr. **E<faationl Psychology and Education." American Psyckoiogja, 1973, 2tQl 
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answer to this question, I will touch on four points: teaching and 
curriculum* student self-management, open testing and assessment, and 
instruction in basic intellectual processes. 

/. Teaching and Curriculum. The conventional boundaries of grade 
levels and arbitrary time tracts for subject matter coverage need to be 
redesigned to permit each student to work at his or her actual level of 
accomplishment and in the context of his or her particular competen- 
cies. The student should, if desirable, be enabled to move ahead as soon 
as prerequisites that foster a new level of learning 

In order for the student and the teacher to assess student prog- 
ress and development and place the student at a level of achievement 
that he or she finds motivating, curricula must be analyzed in terms 
of sequences of progressive stages of accomplisnment so that guidelines 
can be established for setting up a program of study. A student's "grade 
level? in school can be defined in terms of a stage in this progression 
of observable growth. 

A student's progress through the curriculum progression must 
be adequately monitored by assessment measures and observational 
judgment by the teacher so that the student's performance dictates the 
design of a teaching program adaptive to individual requirements. 
There is something to be said, in this connection, for Boulding's appre- 
hensions regarding present assessment procedures. The school environ- 
ment is continually adapted to* each student rather than adjusted only 
to those students who appear to be "making it" Teachers and other 
school personnel must be provided with special professional training 
and assistance so that they can carry out the evaluation, rffcgnn*;*, and 
decision making required for the guidance of individual student per- 
formance as contrasted with the management of learning for a total 
class. 

An important requirement for adaptive education is the design 
of flexible curricula with many points of entry, different methods of 
instruction, and options among instructional objectives. Extensive se- 
quential curricula that must be used as complete systems, and into 
which entry at different points is difficult, should give way to more 
"modular" organizations of instructional units. This dbes not imply the 
abandonment of sequence requirements inherent in the structure of the 
material to be learned, but does imply that prerequisites, where essen- 
tial, are to be specified in terms of capabilities, of the learner rather than , 
in terms of previous^instructional experiences or exposure. A flexible 
curriculum avoids the necessity for all individuals to proceed through 
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all steps in a curriculum sequence, but accepts the fact that some 
individuals acquire prerequisite information and skills on their own, 
while others need more formal support to acquire the prerequisites for 
dbre advanced learning. In such a system it should be easy to incorpo- 
rate new and varied instructional materials and objectives as they are 
developed in response to the changing educational interests and re- 
quirements of both teachers and students. 

2 Student Self-management Because an essential part of adapting 
the environment to the capabilities of the learner involves adjustments 
made by the learner himself, students must acquire' increasing compe- 
tence in self-directed learning. To accomplish this, the school must 
provide- students with 4 models and standards of performance so that 
they can evaluate their own attainments and select teaching activities 
(with or without tne help of teachers and peers) as a function of their 
in^kasing competence. Experience has shown that children in elemen- 
tary school can modify the environment for their own learning require- 
ments if they command or are taught the skills to do so. For this 
purpose they can be taught how to search for useful information and 
how to order and organize it for learning and retention- In the selection 
of content for th%elcmentary school, preference can -be given to infor- 
mation and skills that maximize the possibilities for learning new 
things, the orientation and attending -skills of children can be en- 
couraged so that they learn to identify the relevant aspects of tasks and 
can attend to them with little distraction. With such information and 
skills, children, as active learners, can help guide the process of adaptive 
education. > 

3. Open Testing and Assessment Adapting- instruction to an in- 
dividual student requires that the teacher and the student attend to, and 
utilize detailed information about student perforglance in order to 
make appropriate instructional decisions. To assist in this process, tests 
and information from other sources will need to be developed to de- 
' scribe competence in a more clear-cut and absolute way than is usuafly 
the case with relativistic grading procedures where test scores take on 
meaning only in terms of the relative standing of students. 

This requirement will result in an increased emphasis on open 
testing and behaviorally indexed "assessment In an adaptive environ- 
ment, tests designed primarily to compare and select students win play 
a decreasing role because access to particular educational activities will 
need to be based on the student's background interests and prerequisite 
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competence. Tests wtH have 911 intrinsic character of openness in that 
they will serve as a display of competence to be required, and the* results 
will be. open tp the students, who can use this knowledge of their 
performance as a" yardstick of their developing abtnty.fbesc tests abo 
will assess more s than the narrow band of traditions? b cu dcmk oat- 
comes. Measures of process and style, of cognitive and noncognittve 
development, and of performance in mor| natural settings than east 
in the traditional school will be required Fortunately v this trend in 
process-oriented, broad-band assessment is now discernible in many 
new efforts. . 

* 

%JL Mask Intellectual Processes. The teaching of bask psychological 
processes is abo required, as I have indicated throughout my remarks. 
We have assumed for too long the stability of "bask aptitudes"; now 
we need to determine how these talents can be encouragod and taught 
This means that what is taught in school should involve the teaching 
of the processes involved in intefligence^nd aptitudes, as well as subject 
matter knowledge and skills. 



CONCLUSION 

To conclude, as adaptive environment assumes that" there are many 
ways to succeed and many goals available from which to choose. It 
assumes that no one particular way of succeeding k necessarily vsJned ; 
over another. In our current selective environmerit, ft is^^ite dear that* 
the way of succeeding that is most valued is within the relatively fixed 
system provided. Success in society is defined primarily in terms of 
the attsnment of occupations directly related to the products of tfejb 
system. However, if an adaptive mode becomes prevalent and wider 
constellations of human abilities are emphasized, then success and 
achievement wtH need to be differently demied; and many niore alterna- 
tive ways of succeeding will need to be appropriately ^warded than 
is the case at the present time. 
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Conceiving of the school of the future as one characterized by adaptabil- 
ity, Glaser begins, by telh'ne us that hard work*not diatribes and wishful 
thinking, will take us to our goals. f Differing somewhat from the other 
theorists, he views the future as something, that must of necessity evolve 
out of the present, and he believes, therefore, that we must begin with 
the pervasive weaknesses in the present learning environment The shar- 
ing-up of these deficiencies, he argues, is a vital and indispensable step, 
in achieving the kinds of schools we will need. Summed up, the heart 
of the transition he envisions Iks in shifting from a selective educational 
mode to an adaptive one. v * 

Because Glaser is not onfy a researcher but a developer and 
administrator as well, he demonstrates a keen appreciation of die com- 

of events throughjehkkgpod ideas are translated ^ 
'practice. Recognizing that high ambitions atone ant not enough, hede» 
scribes for us not onfy the goal but ahothe mterim progressions that must 
occur before the goal can be realized ' 

Some time ago, m a Ovefy essay, Donald. Schon described the 
processes through which mteOectuol fashions help to mobilize action, 1 In 
so doing, he distinguishes between the roles of creative thinkers who 
generate and promulgatenew ham idea brokers who function as inter- 
mediaries' and carriers; prestigious groups an* ins&tus^ 
ideas respectability and draw them to the attention of the media,- the 
dissemination role of the mass media ftsetf and finally, the informal 
communication networks—in invisible cotleges--that spread the ideas 
and bring them into good currency, In short valuable ideas must be 
invented, championed diffused put to test, add incorporated into con- 
ventional thought In connection with these requirements, and the transi- 
tion they embody, Glaser contends that "If the nature of this transition 
can be spelled out with any clarity, then perhaps we can do a better job 
of moving to where we think we should be going, and along the way we 
can assess our effects, suggest what new knowledge seems to be required 
to get there, and change our directions accordingly. " # 

The critical factor, in his distinction beimen the selective and 

t 

l. DoaatiA. Sehim. "MaimfsMng an Adapt* National Gortrnmtmt," i* The Future of the 
Utstarf SUM Oovctmo* Toward ttm Y«r 2000, «L Harmy S Pvhf (En gU nwad O&k 
ftmtk+BmM, 19711 
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adaptive modes, is that of reversing the accommodation process. Because 
the selective mode a fixed, incapable of responding 0 human difference, 
the learner must make whatever adjustments are necessary to fit die 
established mold The adaptive mode, 'in contrast, inverts the process so 
that the system accommodates to the ehild Rigid in structure, the selec- 
tive environment minimizes variation, limits spontaneous response, 
and—in its greatest defect—places exaggerated emphasis upon some 
learning abilities and excludes other, equally valuable,- ones. 

Glaser's adaptive mode, on the other hand, provides for a contin- 
uous interplay between the learner and the learning environment. An 
infinitely larger number of responses are possible, alternative learning 
routes exist for each instructional goal, and, in general homing and 
instruction are tailored to the child's natural style and talents. The 
individual differences that are particularly Important " Glaser writes, 
"are those that have ecological validity within - a particular educational 
system. " Hence, the point in identifying individual differences among 
learners is neither comparison nor assessment, but determination of the 
particular conditions mat must be present in the Instructional setting. 

Mum we speak of such matters as "general ability," "scholastic 
intelligence, " and "aptitude," he contends, we have In mind specific 
kinds of learning in 'the instructional system now In use. But, because 
the present system has limited range and flexibility, preoccupation with 
these general abilities causes us to overlook and ignore other important 
abilities and talents that could be nurtured with considerable profit in 
a system of greater elasticity and adaptability. The benchmark of an 
adaptive environment, therefore, lies in its responsiveness; the system, in 
short can be bent and shaped to fit the learners 'particular psychological 
complexion. 

Glaser s method of dealing with the futurje, then, Is to attack, 
foursquare, the major inadequacies in our present teaching methodology. 
, Thus he would agree, presumably, with Tyler's, Scanhn's, and my own 
arguments— each of which opts for a problem-centered approach to the 
future. And, tike Bell Glaser regards the current intoxication with natu- 
ral, unstructured learning experience as heavily suspect Despite these 
suspicions, however, he is anything but a defilnder of the status quo; 
acknowledging the great need for educational reform, he believes simply 
that hard work and constructive action will bring more good than sterile . 
oratory or romantic wishfulness. 

- Sot so very long ago, the Institute for the Development of Educa- 
tional Activity, a division of the Charles P. Kettering Foundation, estab- 
lished the National Commission on the Reform of Secondary Education. 
After a lengthy period of study, the Commission set forth a series of 
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recommendations in a report called The Reform of Secondary Educa- 
tion. Many of these recommendations tend to reinforce Glasers convic- 
tions with respect to the indispensable conditions for change. Consider, 
for example, the following 1 : 

Recommendations for Improving * 

Secondary Education m , ' . . . 

« * 

* The reform of secondary education cannot be accomplished by educators 
working alone. It requires the ingenuity and assistance of many people 
in the community serred by a particular school The recommendations 
of the Commission must be considered in this framework 

Community Participation in Determinant 
Secondary School Expectations 

Schools will not bi able to achieve their purposes withou t increased help 
from the people in the communities they urre. Communities must partici- 
pate in the formulation of goals and in continuing efforts to- refine and 
adapt the statements of goals and objectives. The communities as a whole, 
not solely the subsection called schools, must achieve the goals. 

/'• 

Teacher Training 

Teocheriraining Institutions should revise their programs so that prospec- 
tive teaMen are exposed to the variety <f teaching and learning options 
in secondary education. New teachers should be able to work in severM 
instructional modes. Extensive in-service programs should be instituted 
to retrain teachers presently employed to equip them with a greater variety 
of approaches and skills. This need will become increasingly acute as the 
decline in birth rate encumbers the schools with aging teaching staffs. 

Bias in Counseling 

Counselors should ensure that all students, regardless of sex or ethnic 
background, are afforded equal latitude and equally positive guidance in 
making educational chokes, 

/' •» 

and Uu Pn&asba by ikt National Commission oh tht Reform of Stamdary Education McGraw 
am. 1975, *l 13-21 
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Alternative Paths to High School Completion 

A wide variety of paths leading to completion of requirements for gradua- 
tion from high school should be made available to all students. Individual 
students must be encouraged to assume major responsibility for the deter- 
mination of their educational joak, the development of the learning activi- 
ties neededio achieve those goals, and the appraisal of their progress. 

In outlining, for us, the structure of an adaptive environment, 
Glaser describes three specific essentials that define its basic character. 
In the first of these, cognitive processes, there must be a deliberate effort 
to build in whatever prerequisite skills are vital to the learning goals. In 
the existing scheme, of things, fist example, aptitudes are regarded as 

immutable and children or* stereotyped according to their tes t profit* 

What we must now begin to do* in the way of remediation, is to design 
curricula that augment and extend aptitudes, Glaser's demand, put 
bluntly, is that we begin to face our problems rather than avoid them) 
Basic readiness skills are learnabte and therefore teachable. "This proc- 
ess," he says, "of adapting Instruction to what the learner can do, or 
improving learning processes so that he or she can profit more fully from 
available instruction, is the fundamental notion of the adaptive mode 
of education.** 

Similar revolutions, it might be added, can also occur in higher 
education. Rather than use verbal and computative abilities to assess and 
categorize students, we could explore the nature of different cognitive 
processes more fully, increase our grasp of learning theory, and eventu- 
ally design instructional programs that are tailored to the individual's 
aptitudes, and to the particular conditions that assure success in school- 
ing. "Research of this kind, **■ Glaser contends, "could lead to the assess- 
# ment of human performance In a way that could move the usual 

psychometric predictions from static* statements about the probability of 
success in school to dynamic statements about what could be done to 
increase the likelihood of success. ** Like many othir critics who find 
considerable fault with what now goes on, he believes that we can indeed 
have schools without failure; Glaser's solution, however, is neither esca- 
pism nor settling for easier standards, but rather guaranteeing success 
by improving the system 's adaptability and the learners capability. 

There are, from the standpoint of practitioners, far-reaching 
implications to his constructs. Grading for example, no longer would 
be used to divide the strong from the weak. Assuming that appropriate 
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methodology and resources were avaffable, schools would be expected to 
achieve acceptable levels of learning with virtually every student More- 
over, since all children do not learn injfe same way, teachers would be 
obliged to master a repertory of alternative instructional techniques with 
which to accommodate the particular idiosyncrasies of the particular 
student t 

The second essential of Glaser's adaptive mode in wives cognitive 
style. His quest is that of "matching the tempo of the teacher to the tempo 
of the child " What this would require is a reversal utformat: instead „ 
of youngsters adapting to the school school would adapt to youngsters. 
We no longer would devote ourselves to the fruitless search for "culture 
free" curricula: rather, we would fashion a defensible curriculum around 
the child's own cultural inheritance. In the educational environment 
Glaser foresees, "it would be assumed, as a matter of course, that the 
values, styles, and learning processes that the child Tm'ngs to school are 
of intrinsic worth. " Be seeks, consequently, to respect individuality both 
in content and in learning habit ~* * 

Here, again, the implications for practice are substantial If will 
be necessary to invent procedures through which maximum "fit" between 
teacher . and student personality can be achieved. Instructional. tactics 
suitable to different student learning styles will need to be devised. And 
the range of subject matter itself will need to be made sufficiently broad 
to incorporate the child's cultural experience. 

The third essential of Glaser's proposed system involves adapta- 
tion in lieu of classification. Bis basic thesis is that existing aptitude 
measures art used primarily for differential prediction— that is. to pre- 
dict probable learning success. They provide few clues, however, as to 
what might beUone to improve success. Moreover, four additional defects 
of current aptitude-measuring devices cause him to worry about their 
potential destructiveness to children: first they unjustly sort students into 
fixed categories: second, they ah based upon a unwary conception of 
learning, ignoring the fact that an instructional objective can be accom- 
plished in many different ways: third, the classifications themselves are 
highly subject to error; and. fourth, the process slights the vast range of 
human talents not covered by the particular classification device. 

Glaser's corrective, logically, is to devise and utilize measurement 
systems that are diagnostically comprehensive, and that permit the school 
to understand and subsequently nurture each learner's special nature. 
Humans. Glaser argues, have a sublime capacity to adapt when they are 
not constrained by excessive restrictions. Sharing Benjamin Bloom's be- 
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lief that stability can exist amidst change* he opts for a school that is 
concerned less with consistency and more with plasticity. Such d postuta- 
tion, self-evidently, is fraught with operational clues. Through in-service 
activities, teachers must b% helped to recognize that their students are 
of different temperaments and dispositions; it may be necessary k de- 
velop instructional exercises that enhance the child's inherent ability to 
adapt: and of greatest importance, we must set to work designing alter- 
native educational environments that can free the child from unilateral 
programming and systemic rigidities. Glaser tells us, however, thatthese 
objectives are not easily cotoe by. They are unavoidably, he says, "a 
difficult shirtsleeve task. n 

* In the latter portion of the article, Glaser makes clear his reserva- 
tions regarding many of our present research and development proce- 
dures. His contention is that definitive reform must occur before an 
adaptive program of education can be brought to fruition. "It must be. 
recognized at the outset, n he writes, "mat t am convinced that the Job 
cannot be done by practicing educators alone: they must do.it in She 
context of a special relationship between practice and research, between 
education and the sciences and disciplines relevant to it " His call there- 
fore, is for a new alliance among social scientists in general and the users 
of those sciences in particular. Reinforcing a conviction of Atkin regard- 
ing the importance of practitioner-oriented research,* Glaser Srguer 
"The sequence from basic research to applied research, to development, 
to application* on which most of us were weaned, seems no longeeappli- 
cable, if, in foot, lteverwas. M Ourne^hebeJieves^istoJm 
closer interplay between Scholarly Inquiry and practical implementation- 
His predominant fear, one might conjecture, is that— without 'better 
interaction* and sharper focus— we will continue to experience insur- 
mountable difficulties in bringing the fruits of research to bear upon 
eusjomary practice. * 

There are, then, direct parallels between Gfasers propositions 
and those outlined by Scanlon. Both agree that real-world problems 
should stimulate basic research, and that the consequent findings must 
be conjoined with insights stemming from the intuitive hunches of practi- 
tioners. The collaborative synergy Glaser seeks, it might be added, proba- 
bly will require a good deal of cultivation; one suspects, Jar example, that 
while many practitioners will welcome an opportunity to work with empa- 

3. J. Myron Atkin. "Xtrass Rood Chang* and Informal MttAodx." in SbxBet m Opto E&cstioa. 
td. R Spodtk and It J. Watbert (Ntm York: Agaihart Pros. t974K 
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thctic basic researchers, they will have to be convinced that the partner- 
ship is authentic and that they are not once again being used as. human 
substitutes for the guinea pigs and rats in laboratories^ 

The essay doses with an explication of four research and- develop- 
ment requirements thai must be met before an adaptive-learning environ- 
ment becomes reality. The first of these has to do with a more resilient 
instructional organization. The conventional boundaries of grade and 
time must be loosened, the curriculum must allow for multiple points 
of entry, and teaching must become more a matter of guiding individual 
growth than of mechanical classroom management 

The second requirement concerns student autonomy. Glaser sees 
no real reason why self-directed student learning cannot become com- 
mon practice. Given proper models and standards of performance, chil- 
dren can learn the skills of personal evaluation, subject matter selection, 
an < t < j £ analy sis. There is, i n p oi nt of foe* some -evidence ' that In the 
best of our "open" classrooms such things do go on successfully Closers 
£ hope, therefore, is that research and development can be directed toward 
the fabrication of instructional programs that make it profitable for all 
teachers to work in this way. 

His third requirement strikes diredtly at the deficiencies of our. 
present testing practices. We must, Glaser reasons, put an end to tests 
that do no more than indicate relative standing; we must 'eliminate 
measures designed primarily to sort children according to preconceived 
criteria; and, important^ we must learn to appraise the far more delicate 
phenomena of karning style, non^ 

natural settings. Finally, in the fourth requirement, we must increase our 
capacity to deal with basic aptitudes themselves. Intelligence and ability, 
Glaser believes, are not determined in heaven alone. They can-^f we 
but could discover how— be bred and refined # 

These four requirements, thoughtfully conceived, are useful in 
pointing the way to educational research that anticipates the educational 
tomorrow. As such? they bring to mind other recent efforts to distinguish ' 
between sane am insane endeavors. For example, a study on future- 
oriented educational research, conducted by the Stanford Research Insti- 
tute, yielded somewhat similar prescriptions.* The study considered (a) 
chronic problems, (b) chronic problems possibly becoming acute, (c) 
acute problems, and (d) adaptive problems. The following goals, con- 
tained in a report to the National Institute of Education, are illustrative; 

4 ~7fcr Notion*! Institute of Education: Working Papers on Problems. Goats and Program Initio- 
, tins for WE "A Research Not* by a W. Uarklty (Educational Policy Rtuarch Center, Stanford 
Research Institute, 1972}. Section 2. pp. IO-IX 
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CHRONIC PROBLEMS 

} mad Conflict over Goals, Practice, and Nature of Education 

7b develop an informed educational statesmanship in order that much 
qfthe conflict can take place in the political and public arena rather than 
in the schools themselves. ; 

To create sufficient diversity in order that the different needs of different 
groups can Se met without destructive conflict 



Ineffective l/se of Educational Resources 



To examine cost-benefit relationships inherent in present uses of educa- 
tional resources. 

To discover economies of scale, and so on, which might be useful within 
the present school system; and differentiate between economies which are 
appropriate for different t&ching-tearning environments. 



Needs of Special Groups ) 

To gear the educational system to handle the special needs of certain 
segments of the population. 

■ w • 

To examine the different roles appropriate to the formal educational 
system In different circumstances. ■ 



CHROtitC PROBLEMS POSSIBL Y BECOMING ACUTE 

Lack of Diversity of Educational Approaches 

To develop diversify mth^j^ustikg farms and structures of the school 

To explore existing obstacles to diversity, such as state laws, standardized 
testing, etc 

Ul 
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ACUTE PROBLEMS 
Equal Educational Opportunity - 

, 4 To define the extent to which -formal education is 0 dominant of life 
opportunity. 

• • * 

Increasing the Life Opportunities of the Disadvantaged 

To critically examine the concept "disadvantaged" and to investigate its 
characteristics. 
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Lack of Student Interest Commitment, Dropouts. Absenteeism] * 

To defiie the terms "lack of student interest*} "dropout"; absentee": 
"lack of commitment*' in other than subjective or emotive, non-quantifi- * r 
abk expressions. '■■*■•' ; 

To identify and describe those individual and environmental causes of 
these conditions, including non-school causes and the interaction between . 
personality and environment 

"I * . 

4 

Erosion of Commitment to Scholarly Inquiry 

To Increase emphosh ion critical thinking in college and especially grodv- * 
ate school, aimed not so much as vigorous tckntism, but at critical reason- 

ing and the development of conclusions about how to proceed in the face / 
of relative ignorance* 

To increase emphasis on the rigorous study of real-world issues of apparent 
relevance to' students. 



ADAPTIVE PROBLEMS 

Critical Societal Problems and Needs of the Future 

To increase the quality of research related to thf identification and anal- 
ysis of critical societal problems and needs of the future. 
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To make educational research and development and educational practice 



Flexible Problem-Solving Skills In Real- World Situations 

* To iacrease the degree to which conventional educational practice can 
feasibly provide educational experiences which lead to flexible problem- 
, solving skills In the real world, and in environments which are unfamiliar. ^ 

To identify the principal variables on which effective flexible; or genera liz- 
able problem-solving skills are based and how they can best be Imparted 
to different types of students* 

These goal-statements, like those of Glaser's, although certainly 
open to dispute and debate, demonstr ate the k ind of Intellectua l br idges' 
that must be constructed to span the chasm between present and future. 
Their great virture is that— even if they prove eventually to be inappro- 
priate — they will be far from wasted (f only because they deal with 
problems that already beset us in the here and now. 

< The ultimate value of the research Glaser suggests we need is 
that it will profit us ta experiment with legitimate pedagogical improve- 
ments. The term "alternative"— much abused In die recent literature — 
has lost meaning because much of what has been proposed lacks original- 
ity. The hard fact is that we still know far too little about educational 
change. Neither bigger, nor more of the same, nor difference for the sake 
•of difference wiU serve our purpose; instead, we must define the charac- 
teristics of the educated person we seek, launch corresponding research 
and development, measure our results, note our failures, and repeat the 
process until we find our way to success. \ 



RESEARCH AND DEVELOPMENT ISSUES 

4 

L What aspects of the present educational system restrict flexible accommo- 
dation to individual requirements and interests? 



2. What significant learning abilities are ignored in the present program of 
instruction? 

3. Would it be desirable to work toward alternative educational objectives, 
or to work toward the same objectives hi alternative ways* or both? 
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4. How can the educational system be reconstituted so as to nurture a wider 
range of skills and aptitudes? 

5. What kinds of teaching activities can be used to increase the child's 
so-called natural aptitudes and abilities? 

6. Can we develop psyc h o m etric techniques that, instead of predicting prob- 
' able success, speedy, the particular corrective procedures that will insure 

success? 'W 

7. What aspects of cognition would enable us to rely less heavily on purely ' 
verbal learning? 

8. Should teachers acquire variable methods for accomplishing the same 
teaching objective m pie-service 

9. How can we best design curricula that take advanuge of the child's own 
cultural inheritance? — ■ 

personality "fit" between teacher and student? * 
1L What reorganization will be required to Himinate the arbitrary and inde- 
fensible classification of students according to unitary learning abilities? 
IX Can special learning exercises increase the child's ability to adapt to* 
. schooling? 

13. How can a more productive relationship between practice and research 
be achieved? 

14. What revisions should be made in our present sequence of basic research, 
applied research, development, and application? 

15. Would a new kind of affiance bctweest ediicatioiiaa resea 
scientists be desirable? 

16. What rystemk chanjes would help to loosen the ejustmg bouiidafjes of 
grade and tine? / C 

17. What are the basic characteristics of an instructional program in which 
efficient self-directed teaming can occur? 

IS. How should we best proceed to suspend the use c€ tests tliat sort children 
according to preconceived criteria and to develop diagnostic instruments 
that describe inherent learning style, cognitive and noncognttive develop- 
ment, and the quality of learning performance in natural settings? 

19. What kinds of research projects will yield procedures that enable us to 
extend children's bask aptitudes? 
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The issue of whether and how to adapt instruction to individual 

1 

differences in student ability or achievement has been one of the most 

long-standing controversies in American education. At various times, 

opinions and practices have alternatively favored such, practices as tracking, 

within-class ability grouping, programmed instruction, computer-assisted 

instruction, and mastery learning as means of attempting to insure that ^ 

the it*eds and readiness of every student are taken into account In 

instructions. 'The need for some sort of Individualization has been perceived 

as particularlySs r eat in mathematics, where learning of each skill depends . 

in large part on mastery of prerequisite skills. 

The rationale behind individualization of mathematics instruction is 

that students enter class with widely divergent knowledge, skills, *nd^ 

motivation. When the teacher presents a single lesson to a diverse group, 

♦ 

it i« likely that some student* will not have the prerequisite skills to 
learn the lesson, and will fail to profit from- it. Others will already 
know the material, or will learn it so quickly that additional time spent 
going over the lesson will be wasted for them. Karw«it (1983) and Slavin 
(in press) have hypothesized thdt small, inconsistent effects of time 
on-task on achievement (net of ability) are due at least in part to a lack 
of correspondence in group-paced instruction between what is taught and 
students' Revels of readiness and individual learning rates. 

It is clear that teaching a single lesson at a single pace to a 
heterogeneous class incurs certain inefficiencies in the use of instructional 
time. In Lheory, mallow* instructional efficiency should be achieved 
when material presented to students is exactly appropriate to their 
levels of readiness and procedes at as rapid a pace as students can 
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assimilate information. The substantial effects of one-to-one tutoring on 

« «... 
student achievement (see v for example, Glass, Cahen, Smith, and Filby, 

• * 

198JL) probably arise in part from the ability of the adult tutor to establish 
* level and pace of instruction that is closely tailored to fche needs of the 
individual student being tutored. 

However, students overwhelmingly learn in class groups, not in 



individual tutoring sessions Individualizing instruction in class groups 
entails costs in instructional 'efficiency that may equal or exceed the 
inefficiencies introduced by the use of a single level And pace of instruction 
For example, programmed instruction provides coi&lete Individualization of 
instruction, allowing students to procede at their own rates on materials 
appropriate to their level of prior knowledge. Yet pfograxrtaed instruction 
inevitably reduces the amount of time teachers can spend in direct j ~ • 
instructional activities and Increases the amount of time students sp^end 
doing seatwork. In studies of group-paced instruction, time spent on 
seatwork has typically been negatively associated with learning , while 
time spent on direct instruction has had positive effects on learning 
(see Brophy, 1979 ^Good, 1979)., Time spent checking materials and managing 
the program is largely tijae lost from instruction. Motivation is often 

m f 

lacking in programmed instruction, as students may place little value on 
progress for its own sake, and may become bored with endless Interaction 
with written materials alone (see Kepler and Randall, 1977, and Schoen, 
1976, for discussibns of the problems of programmed instruction) . 

Reviews of research *>n programmed instruction in mathematics (e.g., 

r ' 

Miller, 1976; Schoen, 1976) uniformly conclude that programmed instruction 
is no more effective than traditional methods, in increasing student 
achievement. Given the costs and difficulties of implementing programmed 
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instruction, one might argue that this approach should be abandoned as 

f 

unworkable and ineffective. 

. - Yet the problems of student heterogeneity programmed instruction 
was designed to address will not go away. If anything, classes are becoming 
more, not less heterogeneous as a consequence of auch movement a as main- 
streaming, desegregation (which sometimes brings about abandonment of 
tracking), and snrinkjng school sixes (which WBStrictspossibili tie* for . 
tracking). TracAng itself is Increasingly being questioned as an 
effective means of dealing with the problem-of student heterogeneity. 
Studies 6f tracking find fen achievement benefitsffor this practice (see 
Esposito, 1973; Good & Marshall, in press; Kulik > Kulik, 1982), except 
perhaps for gifted students (but sse Slsvin. 1983b for criticism of this < 
research) . 

Rather than abandon programmed instruction, we, began a project at 

the Johns Hopkins Center for Social Organization of Schools to attempt to 

resolve as many of the problems. of programmed instruction as possible. 

We hoped to reap the achievement benefits of providing instruction appropriate 

to the needs and skills of individual students by reducing the time and 

management costs of programmed instruction and increasing' the amount of 

direct instruction teachers could deliver ^'coordination with the 

individualized program. Our plan was to have. the students themselves 

handle the routine management and checking required for the individualized 

program in small, heterogeneous teams, and to reward the teams based on 

the number, and accuracy of units completed by all team members. In a 

decade of research on group-paced cooperative learning methods (see 

* ■ • •* 

Slavin, 1980, 1983a), we had found that team incentives were effective in 

motivating students to help- and encourage one anothar to achieve, and thus 

were consistently effective in increasing student achievement. We now 
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wished to apply the same principle to motivate students to help and 
encourage one another to do individualized units quickly and accurately. 

By having student teams take responsibility for routine management and 
dhecking, for helping one another with problems, and for encouraging one 
' another to achieve, we felt it would' be possible to frlkthe teacher to 
provide direct instruction to small, homogeneous groups of students 
drawn from the heterogeneous teams. We intended this instruction to focus . 
on the concepts behind the algorithms students were learning in their 
individualized work, and we thus hoped to integrate the teacher's instruction 
to the homogeneous teaching groups with the individualized work. 

In addition to solving the problems of management and motivation in 
programmed instruction, we hoped to create a method that would take * 
. advantage of the considerable socialization potential of cooperative 
learning.' Previous studies of group-paced cooperative learning methods 
have consistently found positive effects of these methods on such outcomes 
as race relations and attitudes toward mainstreamed , acad em i c al l y 
handicapped students^ see Slavin, 1980, 1983a). We thus had good reason 
to expect that similar outcomes could be achieved in a method combining 
cooperative learning and individualized instruction. 
, Team Assisted Individualization 

To solve the theoretical and practical problems of programmed 
instruction, we set out to create a 'method that would satisfy the following 
criteria:. • T 

f • 

— The teacher would be minimally involved in routine management 
and ^checking. ' " 

e 
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— The teacher would spend at least half of his or her time teaching 
small groups* 

— Program operation would be so simple that students of any age could 
manage it. 

— Students would be motivated to precede rapidly and accurately 
through the materials, and could not do so by cheating or finding 
shortcuts. ~ " ™ 

— Many mastery checks would be provided so that students would rarely 
waste time on material they had already mastered or run into serious 
difficulties requiring teacher help, fy* each mastery checkpoint, 



alternative instructional activities ana parallel tests would be 

provided . ' 
— Students would be able to check on< anothers 1 work, even when the 

checking student was behind the student being checked, and the 

checking procedure would be simple and not disruptive to the checker. 
— The program would be simple to learn for teachers and students, 

inexpensive, and flexible, and would not require aides or team 

teachers. 

— The program would, by having students work in cooperative, equal-status 

groups, establish conditions for positive attitudes toward mains t reamed, 

t , . 

academically handicapped students and between students of different 

racial or ethnic background. 

The TAI program that was developed to meet the above criteria was first 

pilot ted in a single class, extensively revised, studied in two full-scale 

but brief (8 and 10 weeks, respectively) field experiments, revised again, 

and studied in a 24-week field experiment . The TAI program as applied in 

the field experiments consisted of the following components. 
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1. Teams , Students were assigned to four- to five-member teams by 

the project staff. Each, team consisted of a mix of high, average, and 

' | .. . ; , < • 

isw achievers r *s datern&aed by a placement te«V, boys and girls, «Snd 

students of any ethnic groups in the class represented in the proportion . 

they made up of the entire class. Students identified as receiving 

resource help for a learning problem werelevenly distributed among the 

teams. Every eight weeks, students were reassigned to new teams by their 

teachers according to the same procedures. 

2. Placement test . The students were pretested at the beginning of 
the project on mathematics operations. Students were placed at the 
appropriate point in the individualized program based on. their performance 

on the diagnostic test. 

3; Curriculum ma terials . During the individualized portion of the TAI 
process, students worked on prepared curriculum materials covering addition, 
subtraction, multiplication, division, numeration, decimals, fractions, 
word problems! and introduction to algebra. * These materials had the 

following subparts: 

—An Instruction Sheet explaining the. skill to be mastered and 

giving a step-by-step method of solving problems. 
—Several Skillsheets, each Consisting of twenty problems. Each 

skillsheet introduced a subskill that led to final mastery of 

the entire skill. ' . 
—A Checkout, which consisted of two parallel sets of ten items? 

— A Final Test. 

—Answer Sheets for Skillsheets, Checkouts, and Final Tests. 
4. Team Study Method . Following the placement test, students were 
given a starting point in the individualized mathematics units. They worked 
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their units in their teams, following these steps: 

—Students formed into pairs or triads within their teams. Students 
located the unit they were working on and brought it to the team 
area. Each unit consisted of -the Instruction Sheet , Skillsheets, 
and Checkout' stapled together, and the Ski 11 Sheet Answer Sheets 
and Checkout Answer Sheets stapled together. 

—Students e^ahge^An^wr^Shee^with partners within their teams. 

—Each student read his or her Instruction Sheet, asking teammates 
or the teaser for help if necessary, and then began with the 
first Skillsheet in his or her unit. 

— Each student worked the first four problems on his or her own 
Skillsheet and then had his or her partner check the answers '. 
against the Answer Sheet. If all four were correct , the student 
could immediately go on to the next Skillsheet. if any were wrong, 
the student had to try the next four problems and so on until he 
or she got one block of four problems correct (asking teammates or 
the teacher for- help if needed) , 

— When a student got four in a row on the last Skillsheet , he or 
she could take Checkout A, a ten-item qui* that resembled the 
last Skillsheet. On the Checkout, students worked alone until 
they were finished. When they were finished, a teammate scored 
the Checkout. If the student got eight or more items correct, the 
teammate signed the Checkout to indicate that the student was 
certified by .the team to take the Pinal Test. If the student 
did not get eight correct, the teacher was called in to explain 
any problems the student was having. The teacher would then ask 
the student to work again on certain Skillsheet items. The 
student then took Checkout B, a second ten-item test comparable 
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in content and difficulty to Checkout A. Otherwise, students 
skipped Checkout B and vent straight to th£ Final Test* No 
student would take the final Test until he or she had been 
passgp* by a teammate on a Checkout* When a student "checked out/ 1 
he or she took the Checkout to a student monitor froa a different 
team to get the appropriate Final Test . The student then 
completed the Final Test , and the monitor scored i^. Two or ~ — — 
three students served as monitors each day , rotating responsi- 

wv bility among the class every day* 

* v .... . * 

5, Team Scores and Team Recognition * At the end of each week . the 
teacher computed a team score* This score; was based on the average number 
of units covered by each team member f with extra points for perfect or 
near-perfect papers* Criteria were established for team performance* A 
high criterion was set for a team to be a "SUPERTEAM," a moderate criterion 
was established for a team to be a M GREATTEAM f 99 and a minimum criterion was 
set for a team to be a "QpODTEAM," The teams meeting the "SUPERTEAM" and 
"GREATTEAM 11 criteria received attractive certificates, 

6* Teaching Groups * Every day, the teacher wrkedjijith groups of 
stud^ftts who were at about the same point in the curriculum for 5-15 minute 
sessions* The purpose of these sessions was to prepare students for major 
concepts in upcoming units and to go over any paints with which students 
were having trouble* Teachers were instructed to emphasize concepts rather 
than algorithms in their instruction, as the individualized materials were 
considered adequate for teaching; algorithms but not concepts. 

Research on TAI 

Three field experiments have been conducted to evaluate the effects 
of TAI on student achievement, attitudes, and behavior* The methods and 
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and results <> if these studies are described in the following sections, 
Experim^t^ 1 ^ 

Experiment 1 (Slavin, Leavey, & Madden, in press; Slavin. Madden, 
& Leavey, 198$) was the first full-scale evaluation of TAI. 
Experiment It Methods 
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Subjects and Design , The subjectfTin Experiment 1 were 504 students 
inlgrades 3, 4 f and 5 in a middlfe-class ^suburban dryland school district, 
fciglity percent of the students were ^hite. 15% were black, and 52 Were 
Asian (primarily Korean) . Six percent of the students were receiving 
special education services for a serious learning problem at least one 
hour per day, and an additional 17% of the students were, receiving other 
educational services, sucjt as special reading or speech instruct:^ . The 



students were la eighteen classes in six sc 



hogls* 



The schools 



randomly 



assigned to one ol three conditions: Team Assisted Individualization <TAI) , 

Individualize^ Instruction (II) without student teams, or Control. ^These 
treatments are4escribed below. One third, fourth , and fifth grade class 

was then selected to participate in the study in each school. The three 

* - V ■« 

4 . ! 

treatments were implemented for eight weeks in Spring, 1981. 
Tre atments * 

1 1 "** 1 i . n JL # 

1* Team-Aaflisted Individualization (TA I ). TAI was implemented as 



described above. . 

2. Individualized Instruction (II). The II group'used the same 
curriculum materials and procedures as the TAI group with the following 

exception's : , 

•—Students worked individually, not in teams. They checked their 
own answer sheets for all Skill sheets and Checkouts. Criteria for going 
on (i.e., four correct for Skillsheets and eight out of ten for Checkouts) 

« 

were the same as for TAI), 
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—Students did not receive team scores or certificates. 

In all other respects, including curriculum organization, student 
monitors, teacher review sessions, and recordkeeping, the II treatment 
was identical to TAI. 

3. Control , The control group used traditional methods for teaching 
mathematics, which consisted in every case of traditional texts and group- 



paced instruction, supplemented by small homogeneous teacher-directed 
math greops- 
Measures ' 

1. Mathematics Achievement . The Mathematics Computation subscale of the 
Comprehensive Test of Basic Skills (CT&S) , Level Z f Joxp 2, was administered 

as a pre- and post test of student mathematics achievement . The CTBS "t; 

v. ' 
(rather than a curriculum-specific test) was used to be sure experimental 

and conttol 6$*sses would have equal opportunities to have their learning 

be registered on the test. No efforts were made to design the curriculum • 

materials to correspond to the CTBS items. 

...* ' ' . • , 

' I. 2. Attitudes . Two eight-item' attitude scales were given as pre- and 

posttests. The scales were Liking of Math Class (e.g., •This math class 

Is. the best part of my school day"), and Self-Con»ept in Math (e.g., 

"I'm proud of my math work in this class;" "I worry a lot when I have to 

« w * _ 

"raTte~alSath test"), for each Item , sTuderitrs marked either , yes, 

* 

no, or NO! • Scores of negatively scored items were reversed, so that , 

■# 

high scale scores indicated tore positive attitudes, 

3. Behavior Ratings. Teachers rated a sample of their students- at 
pre- and posttesting on the School" Social Behavior Rating Scale, or SSBRS. 
The subsamples consisted of all students receiving some form of special 
service for* a'leaming' problem (e.g., reading or math resource, speech* or 
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special education) , plus a random selection of six other students. The 
SSBRS consists T>f four scales designed to elicit teacher ratings of student 
behavioral and interpersonal problems. Students receiving special services 
were over samp led because they were seen as most likely to have behavioral 
end interpersonal problems that might be remedied by a cooperative- 
individualized treatment (see Slavin, Madden f and Leavey, 1982). The four 
scales were Classroom Behavior (e.g., "Does not attend to work)), Self- 
Confidence (e.g. , "Becomes easily upset by failuref ") . Friendships (e.g., 
"Has few or no friends"), and Negative Peer Behavior (e-.g, , "Fights with 
other students"). There were six items in the Negative Peer Behavior Scale, 
and eight in the other three scaies." ( Abactor analysis using vaeima* 
rotation produced factor loadings consistent with a priori scales. 

i 

U. Peer Rating . A peer rating form was given at pre- and posttest ing 
to assess acceptance and rejection of mains t reamed students. Each student 
was given a class list and was asked to mark each classmate as a best 
friend" or "okay." Two measures were derived from this. > The first, was 
the number of nominations as "best friend" received by' mains creamed 
students. The second was the number of times mains t reamed student* were 
listed neither, as "best friends" nor as "okay," taken to be an indication 
of rejection. Only within- sex choices for boys were analyzed, as there were 
very few mainstrgamed girls in the sample, j 
Experiment 1; Results '•■ | 

•The data were analyzed by means of multiple regressions, wher^ for 

each dependent variable (posttest), the R for, a full moViel including 

" 2 

pretest, grade, and treatment was tested against the R for pretest and 
grade, 



( 



Insert Tables 1 & 2 Here 
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The pre- and posttest means on all dependent variables taken on. the 

full sample tjy treatment are shown in Table I. Table 2 presents the 

results of the multiple regressions, including both the overall (3 x 1) 

results and each of the pairwise comparisons. 

* The results for the Oomprehensive Test of Basic Skills (CJBS) 

- S 

indicated a marginally significant <p< .07) overall treatment effect, 
controlling for pretest and grade. The TAI group gained significantly 
more in achievement than. the Control group, while the II group gained 
marginally (p <.09) more than the Control group /^However, there were no 
significant differences between the TAI and II groups. 

Results for the Liking of Math scale indicated a s^gnf leant overall 
treatment effect, as well as significant differences between TAI and 
'Control and between II and Control, with both experimental groups scoring , 
higher than the control group, controlling for pretest and grade. There 

ft 

were no differences between TAI and II. Overall treatment effect* were 
also found for Self-Concept in -Math'. TAI significantly 'exceeded Control 
on this variable while II marginally (p <.08) exceeded the Control group. 

§ 

Statistically significant overall treatment effects bey<J&d the .001 
level' were found for all four behavioral rating scales (see Tables 1 and 2). 
For Class Behavior, TAI students were rated as having significantly fewer 
problems, controlling for pretest and grade, than either Control students 
or II students, but there were no differences between II and Control. 

m - • 

On Self -Confidence, the Control group was rated as having more problems <- 
than either TAI students or II students. The TAI group had fewer problems 
reported than the II group. The Control classes were also scored «s having 
more friendship problems than either TAf classes or II classes, but there 
were no differences between TAI and II. The same pattern of effects was 
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13 / 
seen for ratings of Negative Peer Behavior — more problems were. reported 

i 

in the' Control classes than in the TAI or II Classes, twit there were no 
differences between TAI and II, 



Insert Tables 3 & 4 Here 



Tables 3 and 4 summarize the results of analyses for the mainstreamed 
subsample (from Slavin, Madden, & Leavey, 1982) . /^Analyses of. covariance 
indicate that TAI students exceeded control students on- both sociome trie 
measures (i.e., they gained more %est ■ friends" nominations and were less 
often rejected). TAI students were also reported to hay* fewer problems 
than control students on all four behavior rating scales, and were higher 
in liking of math. class. . Interestingly, the same pattern of results was „ 
found for the comparison of II and Control treatments, with the exception 
of the Classroom Behavior scale, on which there were no differences. TAI 
students eXceded II students only on the Classroom Behavior and Self ~ 
Confidence ratings, and on the Self-Concept in Hath questionnaire scale. 

Experiment 2 ■ * 

Experiment 2 was conducted primarily as a replication of the TAI-Control 

comparison studied in Experiment 1. 
Experiment 2:> Methods 

, Subjects and Design , the subjects in Experiment 2 were 375 students 
in grades A, 5„ and 6 in another suburban Maryland school district.. 
Fifty-five percent of the students were white, ^43% were black, and 2% were 
Asian. Four percent of the students were receiving special education 
services for a serious learning problem at least one hpur per day, and an 
additional 23Z of the students were receiving other special educational 
services, such as special reading or speech instruction. Four schools were- 
involved in the study: two TAI schools were matched with two Control schools 
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One TAI and one Control school- were primarily middle- to lower-class in 
student population; one TAI and one Control school werefpritnar^y lower 
class. A total of ten TAI and six Control classes participated in the 
study. ' • 

treatments . Experiment 2 compared TAI to Con tqpl methods {as de scr ibed 



for Experiment 1) for ten weeks in Spring, 1981. 

Measures . The achievement, attitude, and behavioral 'rating measures 
were the same as in Experiment 1. 

Experiment 2: Results v 

■ ■* 

The data were analyzed exactly as in Experiment 1, using multiple 
regressions testing the R for a full model including treatment to that* 
for a restricted model including only pretest and grade. 



. Insert Tables 5 & 6 Here 



The pre- and posttest means by treatment are shown in Table 5, and 
the results of the multiple regressions are summarized in Table 6, 

The results for the CTBS closely mirror the TAI vs. Control comparison 
in Experiment '1. The TAI students scored significantly higher than Control 
students, controlling for pretest and grade. However, there were no 
significant differences on the Liking of Math Class or Self-Corfcept in Math 
scales. Controlling for pretests and grade, the TAI 'teachers reported 
significantly fewer problems tnan the Control teachers with regard to 
Self-Confidence and Friendships, but there were no differences seen on 
Classroom Behavior or Negative Peer Behavior. 

Thus, while the achievement results of Experiment 2 confirm the TAI 
vs. Control comparison in Experiment 1, the strong attitude effects were 

not replicated, and the behavioral rating results of Experiment 1 were 

"i 

replicated only for Self-Conf idence and Friendship Behaviors, 

i > 
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Experiment 3 * 4 ^ . 

[ Experiment 3 was conducted to assess the achievement effects of TAI 
over a longet period than in Experiments 1 an</2 f to rule out the possibility 
that the positive effects found in the earlier experiments were due t<& 
short-lasting Hawthorne effects, to establish the usefulness of TAI as 
the primary Wans of delivering mathematics instruction, and to s&dy the 
effects of TAI on the Mathematics Concepts and Applications scale of the 
CTBS as well as on the Mathematics Computations scale used in the earlier 
studies. 0 ■ ; 

Experiment!^: Methods - 

Sitfrjects and Desiftty/ The subjects in Experiment 3 were 1317 students 
in grades 3 f 4 f and S in the same middle-class suburban school district 
that participated in Experiment 1. Seven hundred students in 31 classes in 
four Schools were assigned to use TAJ, and 617 students in 30 classes in 
th^e similar schools matched on grade-level, district-administered . 
California Achievement Test scores and type of neighborhood, served As 
the control group. The treatments were administered over a 24-veek period 
from December, 19$1, to May, 1982. / ' 

Measures. The only measures used were the Math Computations and Math 

Concepts and Applications scales of the CTBS. Students in grades 3-4 took 

\ * 

Level 2, Form S of the CTBS, while those in grade 5 took .Level H, Form V. 

\ 1 

Scores from corresponding scales of the California Achievement; Test (CAT), 

given by the district in the £all of the third and fifth grades, served 

as covariates to adjust for any initial differences in achievement level 

" ■ \ , 
(none were statistically significant) and to increase ( statistical power. 

Thus, for third and fifth graders the CAT scores were recent, but for fourth 

graders, fall third grade sltfores had to be used. 
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Experiment 3: Results 

The data were analyzed by means of analyses of covariance. For 
analyses involving the CTBS Mathematics Computations Scale, CAT Mathematics 
Computations, scores were used as the covariate; for CTBS Concepts and 
Applications, fhe corresponding CAT^s cores were used as the covariate «. 
Analyses wetfe conducted separately for each grade level. Also,, ah overall 
analysis was conducted by changing all scores |to z-^scores, adjusting 
post test scores for covariates, and then conducting an analysis of variance 
on the residualized scores. 

■ t • ' . 

*' Table 7 About Here 

x_ . - 

The results are smanarized in Table 7. While all analyses were 
f conducted using raw scores, Table 7 presents grade' equivalents for ease 

of Interpretation of the different tests. 

* - 

TAX classes gained more than control classes (controlling for CAT scores) 
on every test at every grade level f bujt the differences reached statistical 
significance for Mathematics Computations At graded 3 and 5- but not 4* 
There were significant differences at grade 4 and mrglnal differences 
at grade 5 for Mathematics Concepts 4 " and Applications. In the overall analyses 
the TAI classes significantly exceded' control^airfsses on both tests (p<,001). 

Discussion 

The results of the three field experiments evaluating Teauv-Assisted 
Individualization (TAI) clearly indicate that this method that this method 
increases students' mathematics achievement more than traditional 
iiis t rue tional methods. On every achievement measure in every fc&idy* 
the TAI students gained more than their control counterparts, although 
the differences were not statistically significant on some 'subscales af 



some grade levels in Experiment 3* Experiment 3 demonstrated that TAI 
could be used over an extended tirae period (most of a school year) as the 
primary means of delivering mathematics instruction. 

Ifi operation, TAX was fotfcd to satisfy most of t*** criteria outlined 
earlier in this paper. In all three studies, students wsre able to take 
on routine maintenance and checking functions/ In fact, students' abilities* to 
responsibly carry out the variot%* program activities, including checking 
partners, routing themselves, recording scores, and serving as monitors 
exceeded our initial expectations* The team reward system did seem to 
be very motivating, and students greatly enjoyed both the program itself 
and making progress "in it. Several teachers reported difficulty getting • 
students to go to the next class; many students asked to do math all day! 

One. criterion that was only partially me V Las that teachers would be 
able to spend at least half of their time teaching small groups. In tjie 
three experiments reported here, most teachers worked with individuals 
rather than small groups most of the time. We felt that this provided 
student with inadequate direct instructional time. * 

In current applications of TAI, we have changed the procedure to make 
teaching groups easier to manage and have emphasised teaching groups more 
in teacher training. Most teachers who use TAI now do spend at least 
half of their class time teaching small groups of students. The effects 
of this will not be known until the results of the current year's studies 

are analyzed. , 

Teachers have responded very favorably to TAI, ari^, approximately 
SQ% of all teachers who used TAI in the experimental studies continued 
to do. so in the following school year. 
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One important theoretical issue Is posed by the results of Experiment !. 
In that study 9 the use of the indivudalized materials and all procedures 
except the cooperative teams increased student achievement (as compared 
to control studed^) almost as much as the full TAI program. Besides 
the materials themselves, this individualized instruction (II) treatment 
retained the student-managed aspect of TAI, including student monitors 
and self-rtjuting, freeing the teacher to work with individuals and small 
groups, as in TAI. This result rfdggests that the cooperative teams m^y - * 
not be essential to TAI, but that the positive achievement effects seen for 
TAI are due either to student management of an individualized program or 
to the particular individualized materials themselves/ However, Experiment 1 
lasted only eight weeks; it is possible that over ^onger period, the 
cooperative incentives and peer interaction would be needed to maintain 
student interest and Activation. A longer study comparing TAI Vith fnd 
without cooperative incentives is curr^tly being planned. 

The results of Experiment 1 for the mains t reamed subsample indicate 
that TAI can have a strong positive effect on the social ilcceptance and 
behavior of academically handicapped student* .* The socioaetric findings 
mirror effects of group-paced cooperative learning methods (see Madden 
& Slavin, 1982). The behavioral rating effects are particularly dramatic. 
All academically handicapped students were rated aa much worse in behavior 

9 

than their non-handicapped classmates at the beginning of the study. By 
the end, ratings of academically handicapped students in the TAI classes were 
nearly identical to ratings of non-handicapped students in the corftrol 
classes! . 

However, it is important to note that on most of the sociometric 
and behavioral rating measures, the II group performed almost as well as 
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the TA1 group* This was even more surprising than the parallel finding 
for achievement. Meece and Wang (1982) also found positive effects of an 
individualized program without cooperative groups on acceptance of academically 
hanclicapped students. Slavin, Madden, and Leave y (1982) and Madded and Slav in 
(1982) discuss these findings at somfc length, suggesting that w* max>/have 
underestimated the social benefits of individualized instruction. The 
II condition did not contain the cooperative work grottos hypothesized to 
be the principle factor explaining the success of eoop«f&tiv$ learning 
methods in improving relationships among diverse students (see Slavin & 
Hansell, in press). However, it does have other features that should have 
similar effects, particularly as regards acceptance of academically 
handicapped students. First, it removes (or certainly reduces) 
individual competition between students. Non-competition has been found 
to reduce the degree to which students form a '/peeking order" based on 
perceived intelligence, characteristic of the traditional competitive 
class (see Asms, Ames, & Felker,* 1977) ♦ Second, in the fcontext of 
individualized instruction, it may be difficult or impossible to pick 



out the academically handicapped students* They are engaging in activities ^ 
simifar to those of their classmates, and are likely to experience success, as 
they are working on materials appropriate to their needs. ^ This ma$ make it 
possible fot mainstreamed students to behaviorally blend in with their non- 
handicapped classmates to a degree that would be unusual in a traditional 
classroom, where these students mist either be set apart to receive 
different stigmatizing taslts, or must often experience public failure 
(see Madden & Slavin, 1982). Finally, students are allowed to interact 
in individualized instruction, and this amount of interaction may be 
enough to create the positive social effects characteristic of cooperative 
learning methods. 

154 . : 



Two recant studies (Oishi, Slavin, & Madden, 1983; Oishi; 1983) have 
investigated the effects of TAI on race relations. Both studies found Chat 
TAX Improved attitudes and friendships among black and white students in 
Baltimore classrooms* Interestingly, the e /facts were stronger for 
decreasing negative attitudes than for increasing positive, ones (though 
both outcomes were found). However, our experience implementing TAI in 
Baltimore clemuntary schools makes us cautious in recommending this method 
for use in low-achieving urban settings. In most of th#- I isnes involved 
in these studies, neither students nor teachers appeared to be able to 

handle the increased responsibility and autonomy given to students In TAI* 

■A- 

liigh concentrations of students with serious reading problems and behavior 
* 

problems made the program very difficult to implement . Preliminary 
analyses of achievement data from these studies indicate that TAI students 
learned no more (or less) than control students. On the other hand, 
research currently underway in inner-city Wilmington, Delaware schools 
indicates that TAI can be implemented well in urban settings. Wilmington 
has an extensive metropolitan desegregation plan that mixes students of 
quite diverse social class backgrounds in every class, avoiding the 
concentrations of low achi^Jts seen in many of the Baltimore City classes. 
Work directed at making TAI more effective in low-achieving inner-city 
schools will continue. 

W 

Research on TAI Is currently at an intermediate stage . The basic 
achievement effects of the program have been demonstrated in three field 
experiments, and a number of positive social and attitudlnal effects have 
been found. Research and development are continuing to improve the 
program (and hopefully improve program outcomes further) , to explore 
effec^ other than achievement , and to resolve remaining theoretical and 
practical issues raised by the earlier experiments. However, at this point 
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we can tentatively conclude that we were correct in our initial assumption: 
if the problems of management, motivation, and direct teaching character- 
istlc of previous programmes instruction could be solved, the benefits of 
providing inst/tfcttBn appropriate to students needs can finally be realized 
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Table 1 




Means and Standard Deviations of 
hievement, Attitude, and Behavioral Rating 
Variables by Treatment, Experiment 1 A 



TAI 



II 



Control 



jCTBS 

Achievement 



Liking of 
Math Class 

. ft 



Self-Concept 
in Math 



Behavior Rating* 
Classroom - 
Behavior . 

Behavior Rating* 
Self -Confidence 



Behavior Rating* 
Friendships 

Behavior Rating* 
Negative Peer 
Behavior 



(S.D.) 



Pre 30.18 (10.08) 1 

Post 33.12 (9.43) 

N 138 ' 

Pre 24.3? (6.23) 

Post 25.09 (6.19) 

N « 147 * 

Pre ,2<87 (4.13) 

Post 25.80 . (4.23) 

N 145 

Pre 5.07 (4.85) 

Post 2.93 (3.43) 

K 58 

Pre 3.97 (3.76) 

Post 1. 90 (2.80) 

N 58 

Pre 1.95 (3.29) 

Post 1.57 (3.89) 

N 58 

Pre 2.00 (3.13) 
Post. 0.94 (1.94) 

N 49 



28.51 (11.59) f 
31.45 (11.31) 
148 

25.02 (5.09) 
25.51 (4.35) 
• 150 



!4.23 (4.89) 
14.97 (4.42) 
150 

4.^5 , (5.37) 
5.26 (7.85) 
68 

4.12 (5.32) 
3-31 €5.05) 

67 

4.46 (7.19) 
2.79 (5.48) 
67 

2.13 (4.08) 
1.16 (2.58) 

67 



(S.D.) 



29.25 ui:r 

31.02 (11.86) 
148 



23.23 
21.93 
154 

24.56 
24.40 
153 

4.81 
5.41 



83 



2.64 
3. 78 



83 



2.00 
3.17 

83 

1.82 
2.87 
* 83 



<5.07) 
(5.75) 



(4.16) 
(4.72) 



(5.88) 
(1,85) 



(3.55) 
(4.57) 



(3.32) 
(4.08) 



(3.00) 
(3.76) 



For 



the behavioral ratings, high scores indicate more problems reported. 



From Slavin, Leavey, & Madden, in press 
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table 2 

Results of Multiple Regressions, Experiment 1 



ft 



Total 



Inc 



CTBS 
Overall 

TAI vs Control^,^ 

TAI vs II 

II vs Control 

Liking of Math Class 
Overall 

TAI Vs Control . 

TAI V,s II 

II vs Control 

Self-Concept in Math 
Overall 
TAI vs Control 
TAI vs II 
II vs Control 

Behavior Rating: Classroom 
Behavior 
Overall 

TAI vs Control 

TAI vs II 

II vs Control 

Behavior Rating: Self- 
Confidence 
Overall 

TAI vs Control 

TAI vs II 

IT vs /Control 

Behavior Rating: 
Friendships 
Overall 

TAI vs Control * 

TAI vs II 

II vs Control 

Behavior Rating: Negative 
Peer Behavior 
Overall - , 
TAI vs Control 
TAI vs II 
II vs Control « 



.752 
.76$ 
.721 
.766 



.327 
.360 
.275 
.312 



.410 
.442 
.382 
.406 



.600 
.672 

.471 r 

.609 



.536 
.577 
.478 
.571 



.549 
.595 * 
.541 \ 
.549 \ 



.003 
.004 
.000 
.002 



.035 
.035 
.000 
.004 



^011 
.014 
.003 
.006 



.041 
.066 
.049 
.000 



.071 
.118 
.024 
.032 



.040 
.036 
.001 
.044 



2.76 
5.39 
^1 
2.90 



11.66 
16137 

< 1 
19.50 



4.13 
7.28 
1,28 
3.21 



10.43 
27.55 
11.25 
<1 



15.52 
38.25 
5.51 
10.88 



9.10 
12.15 

-CI 
14.24 



d.f . 



2,431 
1,284 
1,284 
1.214 



2,448 
1,299 
1,295 
1,302 



2,445 
1,296 
1,293 
1,301 




2,203 
1,137 
1,121 
1,146 



2,203 
1.137 
1,121 
1,146 



.107 



1 



03 



n.s. 

|09 




.01 
.01 
s. 



S 



.001 
.001 
.001 
n.s. 



.001 
.001 
.03 

;ooi 



.001 
.001 
n . s. 
.001 



.507 


.075 


20.80 


2,194 


.001 


.526 


.105 


28.30 


1,128 


.001 


.405 


.002 


<1 


1,112 


n.s. 


#561. 


.088 


29.24 


1,146 


.001 
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Table 3 



Means and Standard Deviations of Sociometric, Behavior 
Rating, Achievement, and Attitude Variables by 
Treatment, Ma ins t reamed Subsample, Experiment 1 



"Sest Friends' 



Y 



"Rejections" 




Pre '5.86 3.21 

Post 6.04 3.02 

N 22 

Pre 2.85 2.37 

Post- 2.49 2.41 

N 22 



MO 

X S.D. 

4,. 34 3.68 
4.61 3 . 66 

4.52 2.38 
3.60 2.72 
18 



Control 



X 



S.D, 



4,54 2.84 
4,00 2.08 
23 

4.22 2.92 
4.77 2.65 
23 



Behavior Rating: 
Classroom 

Behavior Pre 
' Post 
N 



7.48 5.47 
3.84 2.70 
25 



6.06 7.20 
. 8.29 9.77 
.34 



7.33 6.85 
8.35 6.42 
40 



Behavior Rating: 
Self -Confidence Pre 

Post 
N 



Behavior Rating: 
Friendships 



Pro 

Post 

N 



6.00 4.14 
2.84 3.20 
25 



3 



2.88' 3.89 
1.80 3.91 
25 



7.07 6.51 
6.17 6.40 
. 29 



5.71 7.90 
3.26 4 . 66 
34 



3.77 4.26 
5 f 10 5.18 
40 



2.70 3.67 
4.20 4.18 
40' 



Behavior Rating: 

Negative 

Peer Behavior 



CTBS 



Pre 2.88 3.46 

Post 1.17 2.60 

N 18- 

Pre 27.6* 12.1 

Post 27.2 12.3 

N 22 



3.00. 5.20 
1.62 3.11 
34 

22.8 10.3 
25.3 11.6 
36 



2.70 3.65 
4.15 4.20 
40 

24.9 11.5 
25.4 13.0 
40 



Liking of i 
Math Class 



Pre 14.2 5.25 
Post 14.4 5.69 
N 27 



14.4 5.17 
14.9 6.05 
17 



16.3 4.34 
18.1 5.52 
39 



Self-Goncept 
in Math 



Pre 16 . 1 4 . 57 
Post 14.7' 4.78 
N 27 



15.8 5._.44 
16.5 5.29 
37 



16.6 3.54 
.15.8 3.38 
39 



From Slavin, Madden, & Leavey, 1982. 
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Table 4 

Results of Analyses of Ccvariance, Mainstreamed Subsample, 
* Experiment 1 



"Best Friends" 
Overall 

TAl vs. Control 
TAl vs. MO 
MO vs. Control 

-Rejections" 
Overall 
TAl vs. Control 
TAl vs. MO 
MO vs. Control 

Behavior Ratings: 
CI ass room Behavior 
Overall 

TAl vs. Control 
TAl vs. MO * A 
NO vs. Control 

Behavior Ratings: 
Self-Confidence 
Overall 

TAl vs. Control 

TAl vs. no 

MO vs. Control 



eras 

Overall 

TAl vs. Control 

TAl vs. ME) 

MO vs. Control 



2.98 
5.91 
<1 
4. 81 



8*56 
31.87 
5.65 
3.09 



Behavior Ratings t 
Friendships 

Overall 7.97 

TAl vs. Control 14.82 

TAl vs. MO <i 

- MO vs. Control « 12.66 

Behavior Ratings: 

Negative Peer Behavior 

Overall * 17.09 

TAl vs. Control 22.15 

TAl vs. MO <.! 

MO vs. Control 32.70 



1.44 
LI 
2.24 
1.54 



U.: . 



2.5S 
1.41 
1.36 
1*37 



2,53 

1.61 
1.36 
1.3) 



2,94 
1,61 
1,55 
1,70 



2 V 89 
1,61 
l f 50 
1,65 



2.94 
1.61 
1.55 
1,70 



2,87 
1,54 
1, 48 
1,70 



2,93 • 
1,58 
1.54 
1.72 



.0(, 
.02 

.0i 



02 
02 
n.s. 
.03 



.01 
.001 
.002 
n.s. 



.001 
.001 
.03 
.09 



.001 
.001 
n.s. 
.001 



.001 
.001 
n.s. 
.Ml 



n.s . 
n.s. 
n.s. 
n*a 



Ui r^ct ii»n 

TAl > C 
MO > C 

TAX > C 
M0 > C 



TAl > C 
TAl > C 



TAX > C 
TAl > >W 
MO > C 



TAl > C 
M0 > C 

;TAI > C 

HO > C 



/ 



Liking of Moth Class 
Overall • 
TAX vst Control' 
TAl vs. M0 
MO vs. Control 

Self-Concept in Math 
Overall* 
TAl vs. Control 
TAl *s. M0 
MO vs. Control 



2.66 
3,69 

3.40 



2*45 
1,10 
3.67 
1.79 



*2,9S 
1,62 
1,60 
1,72 



2.98 
1,62 
1,60 
1.72 



.08 
.06 
n.s. 
.07 



.10 
n.s. 
.06 
n.s. 



TAl > C 
MO > C 

TAl > M0 



From Slavin, Madden, & Leave? , 1982. 
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Tabic 5 



Means and Standard Deviations of 
Achievement, Attitude, and Behavioral Ra*tng 
Variables by Treatment, Experiment 2 



TAI Control 
X (S.P.) ' . <S.PO 



CTBS - Pre 28.50 '(9.39) 27.12 (9.87) 

Achievement Post 30.B4 v (9.160 28.40 ^ (9,36) 



Liking of ' Pre 22.34 (5.98)* 23.97 (5.97) 

Ma" Class *£t .. 23.07 (6 ? 28) 23.96 (6.03) 

M 192 113 

Self^oncept in Pre- 22.35 (4.61) 23.61 (4.75) 

Hath . - Post 24.36 (4.82) 23.95 (4.69) 

tt 192 I 13 

UnaxiotRating*: Pr % 8.62 (9.09) £64 . <6.0» 

ClassrSom Behavior Post 8.97 ° ,wv 

N ,107 '* . 

Behavior Rating.: Pre 3.88 £22) *.j7 ^ (4.63) 

Self-Confidence Post 3.66 UWtf; * . 

N ' 82 ' • 

Behavior Ratings Pre 2.32 (3.96) 3.23 (♦.») 

Friendships Post 1.81 (3.^> *a 

N 81 

Behavior Rating*: ' Pre 3.83 (5.71) 3.92 (4.43) 

Negative Peer Post ,3.64 (5.87). 4.60 (5.35; 

N 107 , ' J 



*For the behavioral -ratings, high scores indicate more problems reported 



4 * 
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. 9 

' Results of Multiple Regressions, Experiment 2 




t 


* * 












K Total 


K Inc 


F 


d.f. 


*P< 




<• 

• * 

CTBS * .602 '. 


.006 


4.7Q 


1*299 ' 






9 \ 

Liking* of Math Class .30/ 






1,301 


n#s. 


• 


Seif-Cotttept in Math *376 


.004 


1.86 


1,301 


n.s. 


%■ 

* 


Classroom Behavior 


.004. 


1.7Z 


1 1TT7 


n.s. 




BehaVloral Rating: ^ 
Self -Confidence 


.018 


6.27 


1,151 


.02 


> 


Behavioral Rating: ' 5 ^ 5 
Friendships 


.023 


7.07 


1,141 


.CUT \ ' 




Behavioral Rating: ~ ^gg 
Negative Peer Behavior 


.006 


2.67 


1,176 










4 
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T tbie 7 

Mean CTBS Scores in Grade Equivalents and Results 
on Analyses of Covarianee, Experiment 3 
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TAIL 



Control 



< 



Grade 3~Comp. 

Pre (Gr. 3 CAT) 3.85 

Post (CTBS II) 4.88 

N ' 246. 



3.69 
4.61 
204 



5.81 



Grade 3-C & A 

Post 
N 



4.48 
5.35 
245 



, 4.35 
5.06 
206 



1.86 



NS 



* Grade 4-Comp 

Pre (Gr. 3CAT) 3.71 

Post (CTBS II) 5.71 

N 219 



3.39 
5.37 
8 162 



41 



NS 



Grade 4-C & A 
Pre 
Post 
N 



4.16 
6.63 
217 



4.00 
5.97 
164 



10.80 



.001 



Grade 5-Comp. 

Pre (Gr.-3 CAT) 6.15 

Post (CTBS H) 7.49 

N 239 



6.26 
7.27 
247 



19.61 



.001 



Grade 5-C & A 
4 - Pre 

Post 

N 



6.88 
8.02 
238 



6.68 
7.65 
247 



2.86 



.09 



Overall-Comp 
Pre 
Post 
N 



4.59 
6.02 
704 



4.65 
5.88 
613 



13.12 



.001 



Overall-C & A 

Pre 

Post 
♦ N 



5.20 
6.49 
700 



$ . 19 
6.34 
617 



13.61. 



.001 



9 
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. FOREWORD 

How can schools provide individualized educational progress that 
adept to the needs of each Individual learner? This question, a 
continuing concern of practicing educators, has been a as jar focus of 
the work of the Learning Research and Development Center for a number 
< of years. With passage of the Education For All Handicapped 
Children Act, PL 94-142, end the resulting push to mainstream 
exceptional children, this topic Is now receiving increased attention 
in most of the natloajs schools. As s result, many school systems are 

attempting to develop classroom procedures for tailoring instruction 

* 

to the needs of each student. The article presented here, "Adaptive 
Instruction} Building on Diversity* by Margaret Wang, is being made 
available through LRDC's Reports to Educators' series because of the 
timeliness of the topic and, more specifically, as a result of the 
Interest Jn the procedures described hers that mas evidenced in a 
conference on this topic held at the Center in May of #980. In this 
report, ' Dr. Wang describes an approach to adaptive instruction which 
has been developed at the Center and which is currently being used in 
a number of school systems throughout the nation. 



C. Mauritz Li nd vail, Series Editor 
Director, School Relations Project 
Learning Research and Development Center 
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Adaptive Instruction: Building on Diversity 

V 

Developing ways to adapt school learning experiences to 
individual differences in ftuderits has long been a concern for 
educational researchers and practitioners* Research literature on 
both the extent of variation among students and the need for adapting 
school instruction to individual differences in students goes back 
well over 100 years (**g«, work citfed in Washburne, 1925). this 
recognition has resulted in sustained and growing interest in 
developing educational programs and instructional technologies that 
adapt school * learning to the different abilities, experiences, 
Interests, and socio-economic backgrounds of children. The advances 
that have been made during the past decade in building theories <and 

0 

instructional practices have greatly increased our capabilities for 
providing a range of alternative learning environments to ac coWodate 
the wide range of student needs. Instructional progress such as PLAN 
(Flanagan, 1970), IGE (Klausaelr, 1972), IPI (Lindvall & Bolvin, 
1967), and PEP (Ifcng & Resnick, 1978) have demonstrated the 
feasibility of having children work at widely varying academic levels 
within the same classroom . 

The general concept of adaptive instruction, that is, the use of 
alternative instructional strategies and resources to meet the 
learning needs of Individual students, has now become widely accepted. 

• ■ " . / 
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This acceptance may be attributed to (a) demonstrations of the 
feasibility of creating classroom- learning environments where adaptive 
instruction can be effectively implemented , and/or (b) current 
movements by the general public and judicial and legislative .mandates 
that place increasing, demands on schools to provide equal educational 
opportunities for all cbildflu| Whatever the reason, many school 
districts, regardless of the particular curricular materials used, now 
attempt to assess individual capabilities and to match instruction, as 
directly ai possibly, to those assessments. *While skill at, and 
technical assistance for such efforts are only! now* being widely 
developed, school districts are receptive to* the instructional 
approaches that axe tied to direct assessment of ^student capabilities 
and to building the individual student's competence. ^ j " 

Providing adaptive Instruction requires that alternate 'aeana of 
instruction are matched to students on the basis of knowledge about 
each individual's background, talents, Interests, and past 

performance. An Individual child's abilities and styles are assessed, 

i ■ ' ' ' 

bbth upon entrance to and during the" course of learning, and- the 

Information obtained is used in selecting subsequent alternate- 

learning opportunities. This educational process also attempts to 

bring students 1 abilities into a range of competence that enhances 

their capability to profit from the available instructional 

alternatives. The concept of adaptive instruction is built upon the 

assumption that as a consequence of such an educational approach, 



17i 




wider ranges of am|itles can be accomtsbdated /and capabilities for 



learning and activation can 1>e developed and utilized (cf., Glaser, 

A • . ■ ■■■ 

The positive effects of featuring adaptive instruction as an 



1977). 



alternate approach to achieving the goal of equal educational 
opportunities for ^11 children. 1 particularly in the context of 
ma ins t r eaming exceptional children Into regular classrooa settings,, 
h^ve been suggested la *any ^recent reports (e.g., Pizzo* 1975; 

9 * 

X: 

Consilio, 1974; Reynolds & Birch, 1977; Wang, 1979). When the 

instructional program is designed to accomodate the individual 

differences of all students in the class, differences in the placement 

and learning progress of individual students are expected agd even 

assumed by the teacher, students, and parents. In su6h claase* no 

special .labeling is needed to differentiate one chi.ll from another, 

and momentary problems in learning are not viewed as failures, but as 

occasions for further teaching. Consequently, all children should be. 

N able to receive instruction suited to their needs vithout Che negative 

effects of being specially labeled or of being socially and 

educationally segregated. 

While the potential value of providing adaptive instruction Is 

* 

widely recognized, practical problems in implementing adaptive 
instruction in classroom .setting* do exist. Adapting instruction to 
.student differences places considerable strain on the teacher's time, 
as well as the teacher's skiils in diagnosing and making curricular 

y * 

decisions, reorganizing axSfa restructuring the classroom environment. 

fi- 
end managing the classroom processes* Therefore. effective 

i - " •. 
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implementation of adaptive instruction will require aoaa fundamental 
.changes aid only in the nature and the structure of the curricular 
materials hut also in school organizational patterns, the teaching and 
learning prjocasses, and in teacher and student roles.. The purpose of 
this paper la to discuss some of these changes by describing the 
essential characteristics of adaptive instructional progress. 

Because of spece limitations, the nature and the structure of the 

* 

curricular materials required for effective implementation of adaptive 

* . 

instruction will not be discussed . these topics have been dealt • with 

V . 

extensively elsewhere (e.g., Lindvell & Bolvin, 1967; Bolvin,, 1963V' 
Glaser, 1977; Telmedge, 1975). The focus of this peper will be on 
programming and classroom management support requirements for the 
implementation of adaptive instruction in classroom settings. 



SOME SALIENT CHARACTERISTICS OF ADAPTIVE INSTRUCTION 

Several programing and classroom Os^nagaaBnt support s have baet\ 
identified as essential to the effective implementation of any truly 
adaptive educational program. These Include * the diagnosis and 
Monitoring of student learning progress, the teaching of 
self-management skills, and organizational supports such as aulti-age 
grouping afil team teaching. 
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Diagnosis and Monitoring of Student Learning Progress 



Diagnosing and monitoring student learning progress has become an 
operating feature of ^p^rams aimed at adapting instruction to student 



differences* A key component of such progress is the use of 
criterion- referenced assessment Indices as a Mens of matching 
instruction to t\\e learning needs of individual children* 
Criterion-referenced assessments , that is , indices designed to 
determine the presence or absence of certain specific competencies , 
provide teachers with felie necessity Information to determine skills 
and knowledge already possessed by students so that their appropriate 
entrance into the learning sequence cfcn be insured « Furthermore^ the 
use of such clear-cut descriptions of the students 1 capabilities 

insures that they neither repeat tasks th#t they have al*#ady mastered 

« 

qor work on objectives for which they lack critical prerequisites* 
Such process-oriented assessments for diagopsing arid monitoring 
student learning are likely to result in the kind qf optimization of 
instruction whict/adaptive instruction is designed to achieve. 

.Testing, however, cannot serve its purpose without an efficient 
records-keeping system to maintain accurate and up^to-date information 
about student* learning- A systematic record-keeping systeo^ must be 
designed in such a way that it makes minimal demands on the teacher's 
time and provides critical information about each student's feeniing* 
Information Sui|h as students 1 short- and long-term learning histories, 
based on accumulate^ student^ progress information (e,g. f whether phere 
are specific types of learning tasks that tend to require more 

174 •; 



learning (1m for a particular student) , is critical for providing the 
bast metch between instructional alternatives and the individual 
student. 

?aper-and-pencil , , as well as computerized record-keeping systems, 

t ' t 

have been adopted by teachers using some form of adaptive instruction. 
While paper-and-pancil systems are useful in collecting and 
maintaining a minimus set of student learning information for 
short-tera instructional planning, a computerized system can provide a 
more comprehensive information recording and retrieval system. With 
rapid advances being made id computer technology, and the availability 
of micro-computer systems \ that are economically feasible for school 
use, the utilization of a computerized information management system 
could be considered an operan^ng^feature of adaptive Instruction. A 
workable computerized system should include (a) a simple recording 
scheme that can be easily followed by students In the elementary 
grades, (b) 4 built-in^ checking scheme to Insure the accuracy of the 
data recorded, (c) a simple retrieval scheme that permits young 

a - 

children and teachers to obtain up-to-date information on student 
learning progress, and (d) a clear display of information on the 
instructional options that are available to a given Individual student 
with certain learning characteristics (Wang & Fitzhugh, 1978). It is 
important to point out*, however, that while using the computer as a 
tool for recording and analyzing student progress data can greatly 
enhance the teacher's capability in providing adaptive instruction, 
adaptive instruction can be effectively implemented without the use of 
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The Teaching of Seif-Managemeft t Skats v 

* 

The relationship between academic performance and sei f -management 
behavior has received increasing attention by social psychologists and 
educational researchers in recent years (e.g., Andrews & Debus, 1978; 
Baodura, Adams, & Beyer, 1977; Clifford & J§!§*ry* 1972; Davis & 
Phares, 1967; DeCharms, 1972; Hlsawa, 1976; Phares, 196S; Pines & 
Julian, 1972 ). Research results suggest that students who, are high in 
self -management appear to (take much sore use of previously learned 

concepts and principles in problem solving than those who are loV in 

■ • * 

tills skill* Students who possess self -management skills aifco tend to 

display greater persistence in actively seeking information relevant 

to arriving at a solution to those problems. Furthermore, research 



results indicate that when children are taught self -management stqgjUs, 

\ 

their classroom behavior tends to become more independent and their 
task completion rates increase significantly* 

It is Important to note that 4 children need to be taught the 
sal f -management skills for planning and carrying out learning plans 
with increasing independence, just as they need to be taught to read. 
It should not be assumed that self -management skills develop with 
maturity. Children need to be taught how to search for useful 
information and to* order and organize this information for learning 
and retention. The development of these skills is , viewed to be as 
"basic" as the three R # s to children's effective functioning in 
learning environments where the adaptive approach to instruction is 
Implemented. An essential characteristic of adaptive instruction is 
the student f s active involvement in the instructional- learning 



em " 

■ \ 

processes and the resulting acquisition of increased competence in 
self-directed learning. Student self-responsibility for planning and 

carrying out learning activities is not only Integral to the process 

o 

of adaptive instruction, it is also en expected outcome of adaptive 
Instruction* 

(taaafaaiioiial Supports 

v • * 

. Implementation of any innovative school program depends not only 
upon the acceptance and cooperation of teachers, administrators, 
parents, and children, but also on the availability of organisational 
supports. A common feature of successful programs is the availability 
of systematic procedures for the utilisation of supports for^ program 
implementation and operation. In fact, one of the reasons for 
unsuccessful implementation of innovative practices in schools has 
been the lack of well-defined operational supports (e.g., Anderson, 
1973; Conner, 1976; Decker 6 Decker, 1977). 

The implementation of adaptive instruction requires training 
teachers to effectively utilise available support systems to meet the 
wide range of student needs. Teachers using the adaptive 
instructional approach are chellenged to become resourceful In 
managing the more flexible and diverse learning alternatives that must, 
be made available. Professional, help from other teachers and 
education personnel, for example, should be viewed as an integral and 
necessary support system in order to meet the demands adaptive 
instruction is likely to place on the teacher. Perhaps more 
importantly* • successful classroom implementation ' of adaptive 
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Instruction requires scute organizational changes that s^can facilitate 
the sore effective utilization of available resources. Multi-Age 

■ « » • * 

grouping and team teaching are examples of sucji organizational 

f ■ : ■/ ' 

supports* * ' . 

• \ / 

Multi-age grouping. Adapting school iea^ipg experiences^ to 

children of diverse learning, characteristics requires some ^uilt~ld 

flexibilities not only in the instructional/learning process but al*6 

in, classroom organisation patterns. These include providing for* 

flexible use of space , time, and learning resources -by students and 

teachers . One way to achieve this flexibility is through a multi-age 

grouping or ungraded classroom Resign* - This . type of classroom 

organization is likely to be mote/ effective In accommodating* students 

who make unusually stow oir unusually fast progress. The ungraded 

classroom organization allows for deceleration or acceleration of 

: ' 7 ■ • ' 

schooling commensurate with individual requirements without 

- 

conspicuous failures* ■ r 




Repeating or iM^piqg a grade rarely solves a child's learning 
problems. Children who are held back after not being able to keep up 

with students of the same age are likely to consider themselves 

/ * 

failures. A feelinjtapf failure only adds to their sense of inadequacy 



and their poor s^if^ concept. Such feelings of Inadequacy are unlikely 
to be generated if these children are able and encouraged to succeed 
at their own rates and levels in a multi-age setting. What "slower" 
children need is an opportunity to learn at a pace that is adaptive to 
their owi>' learning needs, with more individual help from the teacher 



and/of /their peers. Since ungraded classes take into account the 

> 
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individual differencee and different rates of progress among all 

■ . i ■ * 

students, exceptional children do not have to measure up to their age- 

* peers or suffer the consequences *f repeating or skipping a given, 
grade. In addition /multi-age grouping permits teachers to spend .ore 

time with extreawly immature, vulnerable', or talented children,,'. 

e i 

• children can therefore be given special attention before they develop 

•crlous laamlng md b«h«vfor«l problem that mold require oxtmoiM 

'X • • • 

r&sedial work. 

Multi-age, grouping is alao an important program design feature 
from . the • perspective of the, effective use of teacher t£*e> for 
- example, if a class includes both first and second graders/*] the 
.teacher need not spend' es much concentrated time on reading as he or 
A she. would with a class of ell firs*-; gradersj^^ncs only half the 
V children will likely^be nonreaders, the teacher may not need. to 
provide as much*utensive instructional time for everyone. although^ 
all children will need some inetrttctionml time, the students who have 
passed beyond the beginning reading »tagV 'ff* benefit from some 
independent reading activities while Jta Caacher works with the 

n6nreaders. '• ~'Z ■ ■ • 

A less obvious benefit of multi-age pacing is the opportunity 

spontaneous* and planned peer meffcUf*' and peer tutoring. 

• f - 

Peer Weling and peer tutoring are tlHNJtht A : '1iip. 'tb«' ^*oas**c and 
1 Twcial development of -'''both the tutor and twttee (Allen, 1976). Itt 
addition to the socialisation functions thaf, have been attributed *o 
\peeV group, in the literature (e.g., Lippl*. 1976), cross-age tutoring 
.iruotiou» ««*» to eoftertlmte- to the. ottoo* .«chie»«»ent end 

v . -.>-. • 

.. -? / •' • 
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achievement motivation of both tutors and tutees. In fact, with .the~ 
multi-age grouping practice , 'students, vith \heir individual 
strengths, are exacted to serve as important social and academic 
resources'* for each other. 

* ■ 
Team teaching. Tea* (caching is 'another viable strategy for 

increasing the flexibility required in order to meet a witte range of 

student needs: The main advantage of team teaching i* the flexibility 

it provides in Allocating teacher resources to more effectively meet 

the needs of the individual student. It also provides the {Possibility 

of using alternative grouping methods. Further, team teaching has the 

potential of using the , Interests' and talents of teachers to the 

fullest extent. Research in this area has foun£ a higher level of job 

-.••»• • .* . , 

satisfaction among teachers in teaar- teaching situations as compared to 

teachers in self-contained situations (Chambers, 1978). 

. . . * , ' ' i 

Teas teaching has several other positive effects on both teachers 

and students., From the teacher's perspective, tea* teaching is 

associated v^th a greater desire 'for colleglal evaluation m^ft «" 

* * 

increased sense of influence and autonomy%ln making decisions- abottt 

' * t 

school and classroom matters'. It also allows for a wider range of 
_ * 

.instructional styles and provides flexibility; in scheduling. Students 
in team- teaching classrooms have been , found to tend *to spend more of 
their school time receiving instruction than those in self-contained 
classrooms (e.^., Cohen ,< 1976; Schauck, Paddock., &* Packard, 1977). 
Studies investigating 'the effects of team teaching, also suggest that 
team teaching aakes possible, the provision of more learning 
alternatives 'to students and results -in significant differences in 



student achievement as well* as in students' self-concepts and 
attitudes toward school. One of the more intangible effects of tea* 
teaching on both teachers and students has to do with its role in 
promoting closer teacher^student relationships (e.g., Adaag , 1962; 
Cohen & Bred*, 1975; Cohen, Deal, Meyer, & Scott/ 1976;, Dawson & 
Unstrom, 1974). 

Family Invohrcment 

Research literature indicates it hat a major source of a child 9 s 
patterns* and/ or motivee for achievement ,1s the hose environment. The 
behavior and attitudes of the family, as well as the . nature of the 
physical setting, have a direct impact on a child's behavio* before- 
and during the school years. As pointed out 'by Bronfenbrenrier (1974),. 
after reviewing various eerly intervention progress), educational 

« * * * 

interventions without* family Involvement are not likely to be 

9 

successful. Education Includes processes within the family as well es 

v 

those that occur in Che schools. That*. Is, learning involves the 

combination of the home and'sdhool environments. 

0- * • . p - . . 

* - A, typical strategy for family intervention is to teach family 
. » ' ....''** • 

members how to teach the child or how to interact with the child 

* <N * 

around some cognitive activities (e.g.* ^Sordon, 1977). The specific 
family . Involvement activities in a program may not be as Important as 
the goals of the program, family involvement can take a iHety of 

■ * 9 
% 

forms. At the minimum, it should involve awareness activities to 
insure that the family is knowledgeable about . the child's learning 
plans, - the* schoolv curriculum, and the child's progress. within the 
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curriculum* The goal is Co increase communication between home and 

school In order to help meet the teaming needs of (he child. 

* 

A BRIEF OVERVIEW OF AN % 
ADAPTIVE INSTRUCTION PROGRAM THAT WORKS 

The general principles presented in the foregoing discussion will 
probably take on more meaning if an illustration of how they can be 
applied to an a^^ai _:»ools situation is provided.* The Adaptive 
Learning y Environments Program developed at the University of 

Pittsburgh's learning Research and Development Center is described 

r 

fcrere to provide such an illustration* The overall . goal of the 
Adaptive learning Environments Prog raw is to provide effective school 
environments that maximize the outcomes of learning for individual, 
children—environments latere each child can effectively master basic 
skills in academic Subjects, such as reading and mathematics,, while 
becoming confident in his or her ability to learn and to cope with the 
social and physical classroom surroundings* Basically, the program 
design represents an attempt to combine . aspects of prescriptive 
instruction that appear to be effective in assuring basic skills 
mastery with aspedts of informal education that appear to be useful in 
generating attitudes* , and i processes of inquiry, self-dependence, and 

• ■ 7 " * • ' , • 

social cooperation. In this approach to instructional , management, 
^schools are viewed as soctal systems which respond effectively to 

individual ^differences and shape*, such personal and social student 

* *«* • • 

^pt comes as: positive aelf-perceptiojns of one f s academic and social 
competencies, a sense of responsibility to the school and the broader 
social community, and the competency needed for ^dependence and 
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autonomy in learning * 

Specifically, the Adaptive Learning Environments Program includes 
(a) * a prescriptive learning coapdnqet made up of a series of highly 
structured and hierarchically organized curricula for basic 'skills 
development ; (b) a more open-coded exploratory learning component 
thee includes a variety of activities designed to adapt to student 
interests and needs as well as the constraints of classroom physical 
apace and other school resources; (c) systematic classroom management 
procedures to* facilitate effective Implementation of both the/ 
prescriptive and the exploratory components , and a classrooat 
organisation/ plan that maximizes the use of available classroom and 
school resources (i.e. , cur rlcolar supports as well as students ' and 
teachers 1 time); (d) a family involvement program that attempts to 
reinforce the integration of* school and home experiences; and (e) a 

f ■ ■ 

r t i 

multi-age and team- teaching organisation to Increase flexibility in 
the use of teacher, student, and time resources. 

In classrooms implementing the Adaptive Learniag, Environments 
Program, children can be found working in Virtually every area of the 
room at any given time,' with the teacher circulating among them. 
Basic skills are taught directly, and children are expected to learn, 
if one o£ them, dome not, it Is not viewed as the child's failure, but 
rather a signal or challenge to the' teacher to try other instructional 
alternatives. Because learning tasks are broken down into small 
steps, there are frequent opportunities for evaluation, so that many 
small successes can be recognized end acknowledged, and momentary 
difficulties can be pinpointed before they become learning problems. 
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Through an instructional-learning management system, called the 
Se?f -Schedule System {Wang, 1974) , children are taught to plan their 
jown schedules so as to ensure that both their assigned and their 
self-selected tasks are correctly completed within the time Halts 
they and the teacher have specified (e«g:» half a\day, -one day, one 
week) . During any * given school day, students are generally ' 
responsible for completing all the 4 tasks prescribed by the teacher for 
the various prescriptive learning tu^icula and at least two or more 
learning activities 'of their own choice. Receptions aay occur when, 
the teacher designates a specif tiae for small group instruction, 
diagnostic testing, or group Instruction classes in music f physical 
education, art, and library. In addition, iclasaroom activities, such 
as special group and individual projects or tutoring sessions with 
teachers; may *lso be scheduled for students who have difficulties 

with specific learning tasks or fo£ those who aife particularly 

. . t 

interested and/or talented* in certain curricular areas. 

For the past decade, the components of the Adaptive Learning 

Environments Program havtf been in operation in hundreds of classrooms 

across a wide range of geographic regions. % Results produced by the 

prqgram in* terms of student academic achievement^have beeft positive 

(e.g., Wang, Resnick^ & Scheutz, 1974;^ Resnick, Wang & Rosner, * 1977; 

Wang, 1979). Fe*Aaps of even greater interest aft meaning are the 

data on classroom processes observed when the program is in operation, 

i 

For Example, , students, were fotfnd to spend*, on the average, about 35 

* 

pefcent of their time working "Independently >-on Individual tasks 
(either assigned by teachers or, self-selected) and about 65 percent of 



their time working in null or large ^rOup- settings (Wang, 1974). 

They spent about 74 percent of their time completing teacher-assigned 

t 

prescriptive learning activities and 15 percent of thsjir time 
completing exploratory learning tasks of their own choice. They were 
observed to be "on task" 70 percent of the time. This rate of 
observed on- task behavior is quite high in coatparison to the 
statistics reported from some of the nationwide studies of classroom 
processes (e.g., Berliner et al., 1978). Students were found 
generally to be able to complete all of the assigned tasks and more. 
In fac^t,. results from one study designed to Investigate the effects o| 
the program on low- and high-achieving students show chat the average 
task completion rate for students in this particular-! classroom was 105 
percent. (This f^ure reflects the fact chat students\in classrooms 
where the program la implemented generally finish sore tasks than they 

+ 4 

are expected to complete .) Ko significant 4 differences were ascertained 

k * • * * 

■f 

in the task cottplettoti rates of high- and lev-achieving students, nor 

were differences' found In the t*6 groups for such classroom process 

V i * ... - , ' 

t 

variables as on- task behavior patterns # interact loos w$th peers # and 
studelt^ self-perceptions of their own competence in managing their owro 
learning (Wang, 197*) • * v * " , 



DISCUSSION % ' 

* i 
The implication** |or using an adaptive . Instructional approach, 
such as the Adaptive Learning Environments Program, to meet the 

4 

mandate pf providing quality education for every child seem 



far-reaching, particularly in the context of the popular public 
sentiment to go "back to basics. 1 * The Adaptive Learning Environments 
Program is designed with the assumption that one does ftot need to 
trade off the systematic teaching of basic skills in order to gain 
programming flexibility or foster student involvement in planning, 
making curricular choices, and self-evaluating learning progress* One 
can achieve both types of outcomes, and both are "basic" in today f s 
education* The three R f s are important but not sufficient to prepare 

7 < 

every child to gain access to equal life chances* However , it is also 
important to note that la the Adaptive Learning Environments Program 
discussed in this paper, the "basic*" include a broad spectrum of 
tsublect matters', such as science, social studies, physical education, 

fl 4* 

ausic, alt, drama, oral communication, and consumer education, as well 

as an under standing of the democratic way of life. and an 
understanding of oth|i cultures* The "basics" are also meant to 
develop personal discipline^ a sense of self-ef f tcacy, and the^ ability 

» 

to adapt in a 'changing world* 

"Basic" education today must 'be viewed as more than re-adopting 
the MfcGuf fey fteaders, memorizing the multiplication tables, and 
putting chairs in the classroom back into. straight rows* Ferhapa one 
of the most serious dangers of going "back « to basics" is the 
curlailing of variety in the curriculum* Effective implementation of 
the type of adaptive instructional approach described in tJjis paper 
enhances the acquisition of a wide range *f skills, including basic 
•kills In the three R*s^ More ©port ant ly, the edapt-ive instructional 

r " ■'»'. .... 

approach assumes that students learn in different ways and need 
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various kind* of organizational structures and Instructional 

\ « 

V 

techniques at dlffereat stages of their development if they are to 

A 

achieve frastery of essential % skills and knowledge and also develop 
those attitudes and perceptions that will enable them ..to.^be lifelong 
learners* 
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Uitmg of ferformence Indicators in Each Critical Program* 
Dimension of the Adaptive Leahv^g Environments Model fALEM) 



C/ittcai Ctt me n si o m 



Arrenging Space ahd FeCtHtias (ASAF) 



Furniture 




Performance Indies ton 



Creetmg end MairrteirMng 
fnstructionel Materials tCMttwl 



itog JUmten ere arranged in such. a way tfiit iTudenti end 
teechert c*n move about with me. ♦ r 
There er» fi^H the* cieertv »ebei me separate isernmg ereai. 
There re/ a syetamlcontroiling the numbers of students epd the movement 
emong different aravitv Jrwt , 
There *s a dock (or some mftnod student* can use to keep treck of the 
time. 

Sufficient taech^r cell signals ere available in work areas for prescriptive, as 
wolf as ex^ j or e tdrv. lymtng ectrvittes. 

There * a septate area 4or the teacher to work witfc individual students 
{04., tutoring,' (jesting). 

An aree fat stdrege and cUep<ey of learning meter wis for each component 
of the cufftcoluffi rs dearly labeled, de marcated , and accessible to gudents. 

Thi location <rf storage/diap^ 
meteneU within ccurricular area. # 

To the extent! possible, student work 'space in eectt storage ertd>spiay area 
<# Ideated cOhj»eniently eccordmg to activity type. 

Thar* if tt W,# t f f Wprk fpece for incMvkkMM end group ectrvitJ** end inde* 
penoent wu*n. 

6ech itudent hm an ind^viduai piece for hie or her personal betongfftgs* * 
Students' completed work is on dtepteV 

Prescriptive) feernmg meterlels ere arranged in wquerttiai order end marked 
with en easily deciphered k%ttif ication code. « 
"ttesarieis **n uieguiiwd to facilitate selection ,end replacement 6v «tu- 
{tents* * » f 

ftecprds, wpae, and simMeuitems s?e labeled wtth pictures and/or words^ 
y thet *e hueWglbte to students with limited reeding sb*mies. ^ 

1 equtprr^/met*HeH ire neet, dura** audita usetta condition end suf ; 

. fldent lupply fpr arrymg out ecth*t$*«. 
Mftertattara interesting end attractive to students, 
Th#ro »• at tart one learning task for tech cumcutar object***. 
There ie en u**«Mfat* list oi tfarning tesksfbr each currioHar objective 
Aftemetwo pieaorifti v a learning metenert are evaiiebie in the room. 
There 4 a sufficient variety of activities to accommodate ftudem differences 
end eitow students a cho/oe . ^ 

In each **p<oratory teaming cante. there ere at least two or three 
that very In content end level of difficulty, 
Some t ectMtiet ana designed to encourages*^ interacts, 
Taecher-constructed leernrrtp task* ere related to gwKsfte curricul# oi*ec- 
tives^ 

Teecher^orwnKted teaming tasks are pecompgnfcd by a list of materials 
and a script of d^ections, $ 

O^iorts/ tto t eme i us /queetHyii on scripfc^or teech^<onstr«tad leaning 
teJcs relate to, end ere eon sieae nt .widt, eurYicular obte^ttves, end they are 
un defen dable to snidahts. 

The teocher changes exptonrtorv m«er«s at <e£t onfce a month, when a 
new »mit of instruct** is im^oAiCed, or wfien students no longer r^ 



differences 

\ 

\ ectn(ities\^ 



g«ebiismng end Communrceting 
Rules end Proced ur es (BCW) * 



The se«j-*cheduie form ©Sows the teacher;! expectetions and the atnwJnt of 
worit oomplei o d fOsagNanday and for me week 
Stu^rtts re^^rty *e**ct at leest two exploratory active 
Studanttcom^m prescHbad ecfWitkb within the spao 



periodi- 



fECRP) continued 



The number of students working m each activity area is in accordance with 
the specified iirmtt. - ■ « 

Students obtain adult fteip by using teacher call signals rather than by 
rmwny theirh*r*ds. 

Students finish ara task- and *sk the teacher to check wrk before starting 

ano t h e r, except untied wafting tot tea cher ajaaiaxapce^ ._ , 

Students know when they may do their prescriptive work. 
Students know when they may do their e Juratory work. 
Students know what to do when they need help with their work. 



Students know of any times during the day when activity areas are restrict- 

ad. _ • _ _ _ 

Students know what things in the activity area cannot be used without the 
teacher's help. 

Students know the consequences of not completing work. 
Students know what happens if they finish their work ahead of- schedule. 
Students help out in the daisrbom by performing tasks such as cleaning 
paintbrushes and watering plants. 

Students turn whether other studam£heJped out in the classroom. 



Martsvn^r/arrtm (MA) - 



T^Aiuni Jrwtt^SniSl^^c^mr^ing information with aides daily. 



Record Mtaping (RK) 



Diagnostic Testing fTEST) 



Prescribing {PftfiSJ 



Monitoring and Diagnosing (MftD) 



The established time for exchanging information with aides includes assi^i- 
fnent of the aides' duties. 

The teacffcr cNscusses the perform*** of ir^fviduW nudents with Hide*. 
All classroom records are neat, up-to-date , and accessible. 
Student pi our ess well charts for thai various currtcular acthnries are com- 
plete. 

THeVsTfi am$RES-3sW record of the prescript h* tes*ox completed by eacfr- 
sYOdam in each otiTieuJer area* 

The teacher gives placement teats when students enter each curricuier area 

or when he'or she feels a re-evaluation is rtecasaery. 

The teacher gives pretests at the beginning of each unit of instruction. r 

The teacher gives poeTtetts at the end of each unit of instruction. 

The teacher grves pl ac e me nt teats to determine eep rop rfa a irmructiona^ 

levels for tranefer students,^ " 

Students work in different units within eeeh of the preeerlptnie curricula. 
If a student is gfven addition** w ork tor e currk^er 
task* or pages, rather than trie seme taaks, are "prescribed; 

, Prescriptions are related to diagnostic te*x results. 
Prescriptions include the number of tasks and/or workbook pages to be 
completed. 

« 

Prescriptions follow the sequence recommended for each curttculm area. 
...Th* jaaa^^aaia^ **rk) to meet the 

needs of indhnduei students. 

When appropriate, the teacher re-structures specific learning tasks for 
student** ~ 

Moat students peas at leeat one posttes? m each currteultr area each month. 
The teaser checks trTmS^ anS mteraWl with nudents 

about the work. 

The tmdw determines the sources of difficulty for the com$>ietion of 

teaks by individual students. 

The teacher helps studente corrjpJete work on time. 

The teacher' discusses wifKftudents their work plans and/or their progress 
toward completion of thei^work. 

The teacher is aware of the reading end math levels in which each student 
is working. 

The feacher is aware of each student's preference for particular curricula. 
The" teacher changes prescriptions, or writes new prescriptions, when 
traveling. , 
The teacher discusses students' perf ormencg with their parent*, 
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In tar active Teaching (IT) 



f 



t ^The teacher discusses students' ~perfoYrrwjnce with other relevant Trtstruo- 
t tonal staff. 

The taacher sptfncto than periods of time with eacft student. 

The teacher responds to those students who signal properly, % 

* ■ • 

The traveling route, an established pattern, includes all areas in which stu- 
dent* are working. - • 



The teacher looks around the roomJiCflns) af tec each itude*u < 
The teacher 'notices and acknowledges each student who requestsAteed* 
help. 



e \ 



Instruct inglfNST) 



The teacher encourages students to help each o!ftee> with their work (pear 
tutoring). % # * 



V 



.1 



4 





The teecherhelps students structure learning tasks and comrnumeetes ths 
procedures required for performing the tasks. 

The teacher communicates to students the criteria for successful perfor- 
mance. 

The teacher uses questioning. 

The teacher uses explaining. t 

The teacher uses cueing or prompting. 

-M PI w iBiuhet mmt^tm^mm^n^ -^^ gsngra 

the teacher uses modeling, ^ 

1%e teacher interacts with stuoants ^concerning the content 6T"spectric 

tajks /e tsi rjn m en ts. — * - * r * " 

r 

Hie teacher's questioning techniques encourage extended student respon- 
ses. ^ W, 

JThe teacher uaaipnrtl^roup insti-ufifctfie part of prescribed activities. 
The teacher forma small groups of students on the basis of diagnosed 



Motivating (MOTf) 



> 



conducts math fwntenance drills at least twice a vw^ A 
The teacher groups stunts for supplementary instruction. 

The teacher shows person^ regard for each student. 
The teeoher gives pnsiee whan appropriate. 
The teacher encourages, setf -management. 

In contacts wrth students working on e,xp*oratory_ activities, die tMchar 
shows an interest in student work. 

The teacher's words and behavior communicate that students are expected 
to 



Developing Student 
-SaH-Be^pon^^iitv (OSSB) 



4- 



Students readily locate prescriptions. ' 
tthen wvrtMtg for teacher assistance, students are occupied mth other _ 
clurrtcuia-ra^an^usxa w constructive intarsetkms wrth other students. 

Students readily locate meteriefs and equipment for all teaks. 
Studants use learning materials and equipment appropriately, 
' Studants return materials and equipment to the correct places and dean up 
- ■ their worfr pie ce s w ha n ta s ks ace completed . 

After their completed work is Checked, students *it it in a designated 
ptoce. 

Each student knows {how to use his or gar own prescription, 

^ ^ gth student kr«w how to use hrs or har _sfllf-scharlu/e form 

Students know how many assignments they "*ve to finish on any given 
day. 

Students know how many tasks they have left to finish 
Students know the dtadlinas for caa^tien of tasks. 

At least 80ft of the studants in the classroom have demonstrated soma 
gein% in self ^management skills* t * 

At least 50% of the studants in the classroom ant working in the serf- 
scheduling Objective designated as appropriate for the particular time of 
die school year. 



Thi« appvndft is taken from Wang, M.C.Cataiano, R., and Butcher, Mi}. Training Manual for the implementation A moss 
mam Senary tor Adaptive' »n«trucrtion^iNttei«*fln, PA.: Untv»r»Jtv of ttraoursh, LeemJna Reaaarch and Devatopmam 



ERIC 



Canter, 1969. 
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